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Table I 
so l i d  Uaste Stream to  Land f i l l  

(1986) 

EUILOING UASTE OUANTITY GENERATION 
YO; NO . UASTE MANE UASTE TYPE GENERATED U N I T S  FREQUENCY __..__._. ..-.-.-., ______...-._.__.-..._____.._I_.__1_ .__-_...___________.____ -.-__.___. _ _ _ _ _  .___...--..--....--- 
111 
111 ' 

111 
111 
111 
111 
111 
111 
111 
111 
111 
111 
121 
121 
123 
123 
123 
123 
123 
124 
1 26 
126 
124 
124 
125 
125 
130 
130 
130 
130 
130 
130 
130 
223 

. 331 
33 1 
333 
333 
333 
333 
333 
333 
333 
333 
533 
333 
333 
334 
334 
334 
334 
334 
334 
336 
334 
334 
335 
373 

06780 
06630 
06610 
06820 
06680 
06640 
06690 
06670 
06800 
06650 
06760 
06740 
04810 
04780 
02830 
03080 
03000 
02880 
03070 
01910 
OOOlO 
00020 
00030 
01660 
02550 
02730 
07350 
07400 
07330 
07390 
07360 
07380 
07340 
06840 
06430 
06440 

06220 
061 10 
062 10 
06140 
06080 
06200 
06180 
36130 
061 50 
06090 
07050 
07060 
071 10 
06950 
07250 
07140 
07160 
071 20 
07130 
07WO 
11640 
00070 
001 10 
00060 

. 06230 - 

-. ..-..-- 

developer and f i xe r  containers 
timuipes and rags 
toner and dispersant containers 
enpty developer and f i x e r  container 
enpty solvent containers 
eapty toner containers 
kinwipes and rags 
empty ink cans 
kimuipes and filmpacks 
demineralizer system f i l ters  
kimuipes .and rags 
enpty chemical containers 
s o l i d  uastc 
gun patches 
waste res in  
batter ies , meta tu i re, used e l  ec . conp. 
empty v i a l s  
waste res in  
kimuipes 
s e t t l i n g  basin sludge 
microotrainer backwash 
c l a r i f i e r  v d e r f l o n  
sand f i l t e r  backwash 
dried sludge 
kimuipes 
o i l  f i l t e r s  
copy machine toner 
rejected bags 
polaroid f i l m  backings 
kimuipes 
packing materials 
water conditioning f i l t e r s  
f loor  sweepings 
compressor o i l  f i l t e r  
o i l  f i l t e r s  and used parts 
paint and body - f i l l e r  cans 
shavings 
sawdust 
f i l t c r s  
blast  uaste 
empty cans 
empty paint cans 
scrapings 
empty cans 
rags 
disposed equipnmt 
empty paint  cans 
wood/plast i c  shavings 
f loor  scrap 
cther metal vasto 
enamel residue 
miscellaneous so l i d  waste 
scrap metal 
fluorescent l i g h t  tubes 
used f i l t e r s  
metal and s i l i c a  uaste 
f i r e  extinguisher chemicals 
sunp sludge 
kimuipes and rags 
empty cans and containers 
metal chips 

- 

_....________.....--________.__..____ 

enpty containers 
sol i d  
empty containers 
empty containers 
empty containers 
mpty containers 
sol  i d  
empty containers 
sol  i d  
s o l i d  
sol i d  
empty containers 
sol i d  
so l i d  
aqueous 
sol i d  
sol i d  
so l i d  
sol i d  
equeous - 
aqueous. 
equcow 
sol  i d  
sol i d  
sol i d  
empty containers 
sol i d  
sol  id  
sol i d  
so l  i d  
sol i d  
sol i d  
sol i d  
sol i d  
sol i d  
sol i d  
sol i d  
sol i d  
so l i d  
empty containers 
sol i d  
sol  i d  
empty containers 
sol i d  
sol i d  
sol i d  
sol i d  
so l i d  ' 
metal 
so! id 
metal 
metal 
so l  i d  
sol i d  
sol i d  
aqueous 
sol i d  
sol  i d  
empty containers 
metal .-.--..-..._-._._.__..__.___. 

10 lbs/yr as needed 
240 C O n t l n o u s  

3 2 per month 
100 as needed 

3 1 per month 
10 ' 3 per m k  

240 conti- 
12 3 -4  per month 

100 as needed 
26 1 per month 

100 
100 as needed 
100 intermit tant  

cont i nwus 
3 batch 

500 continuous 
100 batch 
50 batch 

200 cont i wous 
500000 gal /yr  batch 
180000 gal /yr  s v r  operation 

1500000 gal /yr  continuous 
1500000 gal /yr  intermit tent  

5000 lbs/yr  w e /  6 months 
100 continuous 

5 intermi t t an t  
100 as needed 
200 as ne& 
100 as needed 
100 as needd 
100 intermit tent  

100 as needed 

500 da i l y  
200 as needed 
100 dai i y  
100 as needed 
200 weekly 

1500 as needed 
100 as needed 
200 as needed 
200 as needed 
100 as needed 
350 as needed 

1000 as needed 
500 as needed 
500 cont i nws 
200 dai l y  
505 
100 intermittent 
500 dai l y  

- 500 da i l y  

50 

5 twice per month 

1 1 f i 1 ter/2 years 

~ 

1000 as needed 
2 as needed 

500 intermit tent  
200 gal /yr  as needed 
100 Lbs/yr yearly 
200 as needed 
100 as needed 
500 da i l y  _.__..._._--_-...--.___._._._._._____ 
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Table I 
S o l i d  Waste Stream to L a n d f i l l  

(1986) 

439 
440 
440 
440 
440 
440 
44 1 
442 
442 
445 
445 
445 
445 
445 
445 
449 
449 
449 
454 

. 457 
460 
460 
460 
460 
460 
460 
460 
460 
460 

' 460 
460 
460 

. 460 
460 
460 
660 
660 
460 
460 
660 
660 
660 
660 
460 
460 
460 
460 
460 
460 
460 
660 
660 
460 
460 
660 
460 
660 
L60 

. L60 
260 
460 

00090 
00140 
00180 
00160 
01390 
00200 
00220 
00260 
00250 
15340 
15280 
15260 
15290 
15270 
15300 
1 1070 
11060 
11090 
1 1890 
11860 
OW10 
00940 
23630 
00600 
23770 
00770 
23690 
00880 
01000 
23710 
00370 
01080 
00860 
01250 
23800 
00460 
01310 
23680 
ooao  
23850 
00810 
0 1090 
23700 
00930 
0136C 
23660 
01060 
00890 
01050 
0 1200 
01230 
00710 
00710 
00490 
00950 
01 140 
00570 
00750 
23780 
00380 
01280 

k im ipes  
a lm inua  and s s t  chips 
k im ipes  and rags 
enpty containers 
kimwipes end rags 
k i m i p e s  and rags 
toner 
respirator cartr idges 
defect ive WEPA f i l t e r s  
trash 
trash 
carbon dust 
steel  shavings . 
carbon scraps 
steel scraps 
rags 
empty paint  cans and containers 
miscellaneous trash 
surp sludge 
surp sludge 
used kimipes and f l o o r  dry 
used kimuipes 
b i j u r  f i l t e r  screen 
used kinuipes and rags 
b i j u r  f i l t e r  screen 
used o i l  f i l t e r s  
a i r  f i l t e r  
metal chips 
used k i  mi pes 
bijur f i l t e r  screen 
used o i l  f i l t e r s  
kimwipes 
used kimuipes and f l oo r  dry 
kimwipes and rags 
b i j u r  f i l t e r  screen 
used kimuipes and rags (vap) 
kimwipes 
hydraul ic intake f i l t e r  
kimwipes and rags 
a i r  i n l e t  f i l t e r  
metal chips 
enpty paint  cans 
b i j u r  f i l t e r  screen 
used f i l t e r s  
k im ipes  and f l oo r  dry 
hydraul ic system f i l t e r  
discarded containers 
used k im lpes  
metal chi+ 
e y t y  chem. and solvent Containers 
k imipes  w/Freon 
kimipes, gloves and gauze 
used kimwipes, gloves and gauze 
used k im ipes  and gloves 
used kimuipes and f l oo r  dry 
kimwipes and rags 
nuocure 
metal chips 
b i j u r  f i l t e r  screen 
used k im ipes  and gauze 
kimwipes and f l oo r  dry 

sol i d  
metal 
sol  id  
enpty containers 
sol  i d  
sol  id  
empty containers 
sol i d  
sol i d  
sol  i d  
sol i d  
sol i d  
metal 
so l i d  
metal 
organic 
empty containers 
sol i d  
sol i d  
s o l i d  
sol  i d  
s o l i d  
sol i d  
so l i d  
sol i d  
sol i d  
sol i d  
metal 
sol  i d  
sol i d  
sol i d  
sol i d  
sol i d  
sol i d  
sol  i d  
sol i d  
so l  i d  
sol i d  
so l  i d  
sol i d  
metal 
empty containers 
so l i d  
so l i d  
s u l i d  
sol  i d  
enpty containers 
so l  i d  
metal 
errpty containers , 

so l  i d  
sol  i d  
sol i d  
s o l i d  
so l  id 
so l  i d  
sol  i d  
metal 
sol i d  
sol i d  
so l i d  ..---_..-__..-._._..__.._ 

Date: June 1, 1988 
Revision NO.: 0 

QUANTITY . CENERATIOW 
FREPUENCY GENERATED UNITS --.-..---- ----. .-.-.-.---.-.-..--- 

200 lbs/yr as needed 
500 
5 00 as needed 
100 
500 
500 
100 
100 
50 

500 
500 

20800 
SO00 

10000 
5000 
200 

10 
660 
800 
200 

0 
302 

2 
200 

70 
2 
0 

55 
2 

20 
150 

0 
165 

280 
so 
2 

110 

0 
100 

2 
1800 

20 
2 

100 
0 

300 
100 
165 

0 
580 
110 
110 
165 
100 

0 

as needed 

as needed 
as needed 

as appropriate 
continuous 
cont):nuOUs 
continuous 
cont inuws 
continuous 
continuous 

i n t ermi t ten t 
i ntermi t tent 
as needed 
as needed 
once/6 mon - -  
as needed 
once/6 mon 
as needed 
once/6 mon 
to be determined 
as needed 
w e / 6  mon 
4 per year 
as needed 
as needed 
as needed 

as needed 
as needed 
once/6 mon 

ome/6 mon 
t o  be determined 

once/6 mon 
t o  be determirled 
as needed 
once/6 mon 
intermit tent  
as needed 
t o  be determined 
intermit tent  
as needed 
as needed 
as needed 
as needed 
as needed 
as needed 

to  be determined 
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Table I 
Sol id Uaste Stream t o  Land f i l l  

460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
55 I 
55 1 
55 1 
560 
563 
662 
662 
662 
664 
664 
66L 
701 
705 
705 
705 
705 
705 

' 705 
705 
705 
708 
709 
71 1 
712 
713 
732 
750 
750 
750 
75 0 
75 0 
75 0 

, 770 
770 

00820 
00830 
01110 
01100 
ow50 
01270 
23650 
23790 
01240 
09000 
23640 
23150 
01190 
01340 
01 170 
01120 
00630 
01 110 
23740 
23720 
OlOrn 
00760 
01320 
01180 
00700 
00980 
01010 
06320 
063 1 0 
06300 
11810 
20580 
04040 
04000 
04030 
17300 
17510 
1 7590 
17620 
20280 
20240 
20300 
20250 
20620 
20060 
203 10 
204 10 
10650 
11 700 
20530 
20590 
20600 
15020 
09100 
09020 
091 10 
09070 
09060 
09090 
22570 
22650 

used k i mi pes 
used o i l  f i l t e r s  
#rpty containers 
kinuipes and rags 
used kimuipes and rags (ul t )  
kimwipes 
apron f i l t e r  
bi jur f i l t e r  screen 
empty containers 
used o i l  f i l t e r s  
tu r re t  res. f i l t e r  
i n l i n e  coolant f i l t e r  
k im ipes  
k im ipes  and rags 
sludge 
k imipes  and rags 
f i l m  packs 
empty containers 
rwgh  in l i ne  f i l t e r  
o i l  f i l t e r  
w e d  kimuipes and f loor  dry 
used k imipes  
k im ipes  
used o i l  f i l t e r s  
used kimuipes and f loor  dry 
metal chips 
used o i l  f i l t e r s  
metal cut t ings 
spray paint  cans 
kinuipes and degreasing residue 
sunp sludge 
surp sludge 
used f i l t e r s  
kimwipes 
broken parts 
empty containers- 
used rags 
s o l i d  waste 
so l i d  waste 
kimwipes 
poLishing pads 
m e t a l  and glass scraps 
kimuipes 
durpster 
K i N i pes 
o f f i c e  trash 
sunp sludge 

surp sludge 
;up sludge 
surp sludgr 
surp sludge 
f i l t e r s  
empty toner/developer containers 
empty f ixer/developer containsl-s 
kimwipes 
microf i lm y'apper 
empty containers 
kimuipes 
rags 
comkrst i b les  

.. 
HEPA f i 1 ters 

sol  i d  
so l  id  
capty containers 
s o l i d  
so l  id  
sol  i d  
s o l i d  
sol  i d  
enpty containers 
so l i d  
sol  id 
s o l i d  
so l  id 
sol id  
so& i d  
sol i d  
sol  id  
empty containers 
so l  i d  
sol  id  
so l i d  . 
sol  i d  
sol  i d  
sol  i d  
sol  i d  
metal 
so l  i d  
metal 
enpty containers 
sol  i d  
sol  i d  
sol  i d  
sol i d  
sol id  
sol  i d  
enpty containers = 

sol i d  
sol i d  
sol  id  
so l  i d  
sol i d  
so l  id  
sot i d  
sol  id  
so l  id 
sol  i d  
sol  i d  
sol  i d  
so l  i d  
so l  id  
s o l i d  
so l  id  
so l  id  
enpty containers 
empty containers 
so l  i d  
sol  id 
empty containers 
sol  id  
so l  i d  
sol  i d  

0 lbs/yr 
100 0 

165 
280 ' 

40 
2 

100 
0 
2 
2 

100 
60 

1200 
165 

100 
2 
2 
48 

24000 
200 
2000 
350 
40 
15 
300 
100 
300 
200 

4a 

200 
20 
200 
100 
100 
200 
500 
200 

1 
2 

100 
3 

20 
1000 
20 
200 
200 
LOO 
200 
200 
300 

3 
100 
100 
100 
100 
100 
365 
4700 -.-...-. 

GENERATIOM 
FREQUENCY ..._.---.. I-..--.-.- 

as necdcd 
as needed 
i n t e m i  ttent 
as rmded 
as needed 
as needed 
arre/6 mon 
once 6/mon 
as needed 
to be determined 
once/6 rnon 
oncc/6 mon 
as needed 
as needed 
to be determined 
as needed 

intermit tent  
once/6 mon 
once/6. mn 
as needed 
as needed 
as needed 
weekly 
as needed 

as needed 

1 t o  2 years 
intermit tent  
i ntermi ttnat 
continuous 
as occurs 
d a i l y  - 
dai l y  
continuaus 
d a i l y  
as needed 
as needed 
dai l y  
as needed 

- - 

as needed 
dai l y  
continuous 
PI#) schedule 
varies 
var 1 es 
varies 
varies . 
once per mmth 
intermit tent  
as required 
i ntermi t ten t  
continuous 
intermit tent  
intermit tent  
occasionatly 
d a i l y  ..-.-..-.---..- ---.- 
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770 
771 
771 
771 
771 
776 
776 
776 
776 
778 
778 
778 
778 
778 
778 

778 
779 
779 
779 
779 
779 
779 
779 
779 
779 
779 
,783 
850 
a65 
865 
a65 
865 
881 
881 
881 
881 
881 
885 
886 
910 
910 
966 
980 
980 
980 
980 
980 
980 
989 
980 
980 
980 
991 
991 

1750 
7750 
1750 

n a  

22640 
22250 
22470 
22450 
22460 
12020 
12010 
12030 
12040 
15040 
15210 
15050 
15060 
15090 
15210 
15140 
15310 
19050 
15480 
15400 
19060 
15730 
15460 
19200 
15410 
'19190 
15450 
1 1780 
04940 
04240 
04280 
04290 
04330 
04670 
04620 
04710 
0661 0 
05070 
05110 
03190 
06360 
07560 
06840 
06550 
06960 
06590 
06530 
06520 
06500 
C6573 
06510 
06490 
06580 
07510 
07500 
06010 
06010 
06020 

Date: June 1, 1988 
Revision NO.: 0 

Table I 
S o l i d  Waste Stream t o  L a n d f i l l  

(1986) 

WASTE NAME ___.__.._....-.--.--------..-..-.-- 
metal chips/scraps 
enpty conta iners 8 su rg i ca l  gloves 
p l a s t i c  scraps 
metal chips 
ca r t x l s t i  b l e s  
w o o d  8 p l a s t i c  chips/dust 
enpry conta iners 
s o i l e d  k i m i p e s  
empty conta iners 
t rash  in c a n i s t e r s  
s a n i t a r y  t rash  
rnetal/wood shavings 
s a n i t a r y  t rash  
s a n i t a r y  t rash 
metal/wood shavings 
t rash  
s a n i t a r y  t rash  
s a n i t a r y  t rash  
t rash  
kinwipes 
metal shavings/f ines 
water c h i l l e r  f i l t e r s  
p l a s t i c s  g r i nd ings  
machine f i n e s  
mixed t rash  
s a n i t a r y  t rash  
g r ind ings  metal 
s w  sludge 
toner and d ispersant  b o t t l e s  
s t a i n l e s s  s t e e l  g r i n d i n g  paper 
mold compound 
photography l a b  s o l i d  wastes 
metal scraps 
aerosol, p a i n t  and th inne r  cans 
d i r ty  kimwipes 
uncontaminated s o l i d  waste 
other  metal ch ips 
rags and kimwipes 
rags 
copy machine waste 
diatomaceous ea r th  
uastewater sludge , 

empty con t a  i ners 
kimui pes 
sauaust soaked uirh o i l  seepage 
metal scrap 
metal scrap 
f i b e r g l a s s  r e s i n s  and ca ta l ys ts  
metal scraps 
o i l y  rags 
rags w i t h  minera l  s p i r i t s  
empty conta iners 
o i l y  rags 
toner ,& d ispersant  containers 
empty p a i n t  Containers 
empty toner/dispersant containers 
kimuipes 
s o i l e d  k i m i p e s  

GENERATION WANT I TY 
WASTE TYPE GENERATE0 UNI TS FREWENCY ---.-.--._.______..-~-.. __.-_...-- .-.-- -.-..-----.--------- 

metal 
sol i d  
s o l  id  
metal 
s o l i d  
s o l  i d  
empty containers 
so l  i d  
empty containers 
s o l  i d  
so l  i d  
so l  id  
s o l i d  . 
so l  i d  
so! i d  
s o l i d  
so l  i d  
so l  id 
s o l i d  
so l  id  
metal 
so l  i d  
organic 
metal 
sol i d  
so l  id  
metal 
so l  id  
cnpty containers 
so l  id 
so l  id  
so l  id  
metal 
ecnpty containers 
so l  id  
so l  i d  
metal 
s o l  id 
so l  i d  
s o l i d  
so l  id  
s o l  i d  
T t y  containers 
s o l  i d  
sol i d  
metal 
metal 
sol id 
metal 
so l  i d  
so l  i d  
errpty containers 
s o l  i d  
enpty containers 
w t y  containers 
empty containers 
s o l  i d  
so l  id  

3276 lbs/yr 
5000 
2900 
3275 
5000 

10400 
100 

2080 
2080 
800 
500 

2000 
500 
500 

2000 
1000 
500 

1300 
1000 
480 
300 

10 
500 g a l l  
300 l b s l  
500 
500 

1000 
200 

5 
6 

50 
240 
260 
200 
200 

5000 
600 
100 
100 

LO 
54750 

0 

'Y r  
'Yr  

100 
1500 

9CO 
5000 
2000 
1000 
5000 
LBO 

148U 
100 
LBO 
100 
100 . 
100 
100 
100 ____.-_---- . ._--_-__. 

biweekly 
every 2 weeks 
dai l y  
weekly 
daily 
weekly (200 Lb- /wk)  
occasional ly 
weekly ( 4 0  lbs/wk) 
weekly (LO lbs/uk) 
continuous 
cont i nuous 
continuous 
continuous 
cont i nu- 
continuous 
continuous 
continuous 
continuous 
c o n t i n u a s  
p e r i o d i c a l l y  
c m t  inuous 
monthly 
cont i ~UCAJS 
continuous 
continuous 
continuous 
continuous 
i n t e r m i t t e n t  
i n t c rm i  tt ant 
per year 

as needed 

week ly/mont h 1 y 
i n te rm i t tan t  
i n te rm i t ten t  
d a i l y  
d a i l y  
d a i l y  
da i  Ly 
i ntermi t t en t 
dai l y  
dai l y  
d a i l y  
i n t e r m i t t e n t  
d a i  l y  
monthly 

monthly 
as needed 
as needed 
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Table I 1  

(1986)  
Hazardous Waste Stream to Land f i l l  

111 
123 
123 
123 
123 
125 
125 
125 
334 
367 
,377 
440 
440 
440 
440 
440 
440 
440 
440 
440 

' 440 
443 
444 

.' 444 
453 
460 
460 
460 

-460  
460 
460 
460 
460 
460 
460 
460 
460 
fbtO 
k60 
460 
460 
460 
450 
460 
660 
460 
460 
460 
460 

06700 
03100 
031 20 
02930 
03 160 
02560 
02640 
02580 
07070 
06930 
09960 
01500 
00120 
01460 
01610 
00390 
001 70  
01470 
0 1480 
01440 
01420 
00320 
14120 
11920 
11130 
23520 
23560 
01640 
23540 
23610 
02350 
02460 
23620 
02300 
01750 
235 10 
02290 
02480 
02440 
01650 
01830 
92280 
01630 
23580 
02270 
02370 
23550 
01370 
02390 

f i l m  packs and posi t ives 
broken badges 
uaste v i a l s  
uaste -esin 
waste res in  
f i l t e r s  
s i l i cone o i l  f i l t e r s  
kimuipes 
mineral and asbestos dust 
enpty cans, bags and containers 
o i l  f i l t e r s  
kimwipes and rags from paint booth 
conpori t e  kimwipe drun 
foam trimnings 
enpty paint  cans 
metal chip dunpster 
R-conpowd 
kimwipes and rags 
kimwipes and rags 
kimwipes and rags 
paint  f i l t e r s  
contaminated rags 
sst,  i r on  metal chips 
 sur^ sludge 
paper towels 
metal chips 
metal chips 
a i r  f i l t e r s  
metal chips ~ - 
metal chips 
metal chips . 
metal chips 
metal chips 
metal chips 
metal chip composite 
metal chips 
metal chips 
metal cnips 
metal chips 
uater f i l t e r s  
uater f i 1 te i s  (x-ray) 
metal chips 
c g r e s s o r  f i ; te rs  
ne ta l  c3ips 
metal chips 
metal chips 
metat chips 
f i l m  packs 
metal chips 

~ 

Oate: June 1, 1988 
Revision No.: 0 

s o l i d  . 
so l  i d  
s o l i d  
s o l i d  
sol  i d  
s o l i d  
s o l i d  
sol  i d  
sol  i d  
empty containers 
s o l i d  
so l  i d  
so l  i d  
so l  i d  
enpty containers 
sol  i d  
organic 
sol  id  
sol  i d  
sol  i d  
s o l i d  
sol id  
metal 
so l  i d  
sol id 
metal 
metal 
sol  i d  
metal 
metal- 
metal 
metal 
m e t a l  
metal 
metal 
metal 
m e t a l  
metat 
metal 
sol  id  
so l  id 
metal 
so: id  
metal 
metal 
metat  
metal 
sol  id  
metal 

-~ _ -  

100 
5 

100 
5 
5 

100 
200 
100 
5 

500 
600 
200 
100 

2000 
2640 

500 
500 
500 
300 
200 

1200 
200 

2 
0 
0 
0 
0 
0- 
0 
0 
0 
0 

50 lbs/yr  
200 

100000 
0 
0' 
0 
0 
0 
50 
0 

LO 
0 
0 
0 

. o  
30 
0 

as occurs 
batch 
batch 
as required 
Change once/year 

continuous 
as appropriate 
as needed 
pno schedule 

as needed 
continuous 
varies 
intermit tent  

.. 
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Table I 1  

(1986) 
Hazard- Uaste Stream t o  Landf i 11 

Date: June 1, 1988 
Revision No.: 0 

BUILD I WC 
NO. ..-.----. 
460 
460 
460 
460 
463 
460 
460 
460 . 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
528 
549 
562 
668 
705 
708 
727 
77 1 
771 
771 
77s 
776 
776 
776 
776 
776 
776 
779 
780 
780 
881 
881 
881 
a86 
886 
910 
991 

024 10 
025 00 
23510 
02340 
00590 
02320 
02400 
23590 
01780 
02380 
OU30 
01580 
02360 
02450 
23600 
23530 
02310 
23470 
02430 
02490 
02420 
15360 
on00 
09840 
09510 
20180 
10690 
09520 
22010 
22230 
22210 
22030 
12120 
12130 
12100 
12000 

12090 
19730 
09590 
09580 
06660 
04760 
03240 
03180 
03200 
06340 
07490 

12180 

metal chips 
metal chips 
metal chips 
metal chips 
mercury l i g h t  bulbs 
metal chips 
m t a l  chips 
metal chips 
enpty containers 
metal chips 
metal chips 
k i m i p c s  and rags 
metal chips 
metal chips 
metal chips 
metal chips 
m t a l  chips 
metal chips 
m t a l  chips 
metal chips 
metal chips 
kinwipes 
enpty containers 
paper towels wi th o i l  
rags wi th methyl alcohol 
k i m i p e s  
rags w/freon and tr ichloroetham 
paper towels wi th o i l / f reon TF 
deionirer exchange resin c o l m  
bott les,  cartons, gloves, kimwipes 
1 iquid chemical containers 
trash paper 
so i led  kinsripes 
empty containers 
enpty containers 
so i led  kimripes 
so i led  k im ipes  
so i led  k im ipes  
metal chips 
rags ui th trichloroethane 
enpty pa in t  cans 
metal and p las t i c  chips 
d i r t y  kimuipes 
waste res in  
kiauipes 
chemicals in  cabinet 
f i 1 t e r  backwash 
re jec t  r ings 

metal 
metal 
metal 
metal 
so l i d  
metal 
metal 
metal 
enpty containers 
metal 
metal 
s o l i d  

. metal 
. metal 

metal 
metal 
metal 
metal 
metal 
'metal 
metal 
sol  i d  
enpty containers 
sol i d  
sol i d  
sol i d  
sol i d  
so l i d  
sol i d  
so l i d  
sol i d  
sol i d  
sol i d  
m t y  containers 
enpty containers 
sol i d  
so: i d  
sol i d  
metal 
sol i d  
sol i d  
so l  i d  
sol i d  
sol i d  
sol i d  
organic 
aqueous 
sol i d  

0 
0 
0 
0 
5 
0 
0 
0 

100 
0 
0 

165 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
100 
20 
50 
15 
200 
100 
5 

15000 
4000 
200 
365 
365 
365 
1200 
4200 
365 

10000 
50 
50 

lO!lOO 
100 

. 4  
10 
50 

100000 
18eO 

per i di cat l y  
as needed 
varies 
i nt e m  i t t an t 
as needed 

intermit tant  
yearly 
cont i nwus 
cont i ~ o u 9  
none 
dai l y  
d a i l y  
dai l y  
once per day 
dai l y  
daily 
2/weet 
infrequent 
infrequent 

continuous 

infrequent 
ueekly 
ueekjy 

. 
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ACRONYMS AND ABBREVIATIONS 

Am 

ASTM 

CAS No. 
CDH 
c1 
cm 

CPT 
cs 
DCE 

' DCN 
Diss. 
DUP 
ECD 
EQ BLK 
Equip Rinse 
ERR 

APP. 

BAT@ 

co3 

F 
FID 
FIDLER 
Gc 
Gross alp 
H3 

- HC03- = 

MSS 
Lab Repl. 
mdkg 
m a  
mL 
MS 
MSD 
N 
NC-DUP 
NC-NWBR 
NE 
NMOCS 
NP-ACC 
NP-DRY 

- .  - -  

americium 
appendix 
American Society of Testing and Materials 
B engt- Arne Tors tensson 
Chemical Abstracts Service Registry Number 
Colorado Department of Health 
chloride 
centimeter 
carbonate 
cone penetration test 
cesium 
dichloroethene 
document change notice 
dissolved 
duplicate 
electron capture detector 
equipment blank 
equipment rinse 
not sampled due to sampling error or sampled but analysis was 
inadvertently not requested 
fluoride 
flame ionization detector 
Field Instrument for the Detection of Low Energy Radiation 
gas chromatogram I 

gross alphaheta 
tritium 
bicarbonate 
individual hazardous substance site ~ 

laboratory replicate 
milligrams per kilogram 
milligrams per liter 
milliliter 
matrix spike 
matrix spike duplicate 
nitrogen 
not completed - duplication 
not completed - no weathered bedrock 
not encountered 
non-methane organic compounds 
not performed - access 
not performed - dry 

- ~ 
~ 
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NP-DUP 
NP-EQUIP 
NP-REF 
NR-MOD 
NR-SOP 
NR-w 
NS-DRY 
NS-DW 
NS-ERR 
NS-IX 
NS-REF 
NT-DRY 
ou 
PCB 
pCi/g 
pCi/L 
PID 
PPm 
Pu 
PVC 
QC 
RCRA 
RFm 
S-NA 
SGS 
so4 
SOP 
Sr 
svoc 
sw 
TALA 
TCA 
TCE 
TDS 
TOC 
TSS 
U 
PLg/b 
Pg/L 
UTL 
voc 

not performed - duplication of effort 
not performed - equipment 
not performed - refusal 
not required - modification 
not required - standard operating procedure 
not required - work plan 
not sampled - dry 
not sampled - dewatered 
not sampled - error 
not sampled - Appendix IX 
not sampled - refusal 
not tested - dry 
operable unit 
polychlorinated biphenyl 
picocuries per gram 
picocuries per liter 
photoionization detector 
parts per million 
plutonium 
polyvinyl chloride 
quality control 
Resource Conservation and Recovery Act 
RCRA facility investigationhemedial investigation 
sampled - not analyzed 
soil-gas sample 
sulfate 
standard operating procedure 
strontium 
semivolatile organic compound 
surface water - __  ~ 

Target Analyte List 
trichloroethane 
trichloroethene 
total dissolved solids 
total organic carbon 
total suspended solids 
uranium 
micrograms per kilogram 
micrograms per liter 
upper tolerance limit 
volatile organic compound 

- - ~- 

*. 
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C. OU 7 PHASE I FIELD INVESTIGATION 

The Operable Unit (OU) No. 7 Phase I field investigation was designed and 
implemented to generate data adequate to satisfy the two general objectives identified 
in the OU 7 work plan (DOE 1991). These two objectives were to characterize site 
physical features and defrne contaminant sources. In order to achieve these objectives, 
the following types of investigations were performed: 

0 Surface features investigations 

0 Landfill investigations 

Surface-water and sediment investigations 

Soil and soil-gas investigations 

0 Geological investigations 

0 Groundwater investigations 

0 Ecological investigations 

The analytical suites for each of the investigations performed at OU 7 were developed 
according to the type of waste suspected to be present at the site. The rationale for the 
analytical suites is based on historical information about the waste management 
practices and types of contamination present, available chemical data, and 
interpretations of the environmental fate and transpoif ckaracteristics- of -the 

~ - 

contaminants present. Table C-1 ?resents the target analytes for the Phase I Resource 
Conservation and Recovery Act (RCRA) facility investigationhemedial investigation 
(RFI/RI) at OU 7, the detectiodquantitation limits specified in the OU 7 work plan 
(DOE 1991), and the reported range of detectiodquantitation limits achieved by the 
analytical laboratories for the samples submitted. Target analytes for specific media 
are discussed below in the sections that describe each type of investigation. 

Section C.l provides a comparison of field activities proposed in the RFI/RI field 
sampling plan (DOE 1991) to field activities actually performed. Sections C.2 through 
C.8 describe each type of investigation listed above. Section C.8 includes a 
comparison of field activities proposed in the environmental evaluation field sampling 

c- 1 Draft 411 SI94 



OU 7 Revised Work Plan Atmendix c 

plan (DOE 1991) to field activities actually performed. Section C.9 presents the 
conclusions of the Phase I RFI/RI and Section C.10 includes references for this 
appendix. 

' 

c. 1 Comparison of Proposed to Actual Field Activities 

Table C-2 provides a summary comparison of the field activities (including number of 
locations sampled and types of chemical analyses performed) proposed in the OU 7 
work plan (see Tables 7-1, 7-2, and 7-3; DOE 1991) to the actual field activities 
performed. Field activities were conducted at three areas: individual hazardous 
substance site (MSS) 114, IHSS 203, and the areas around the East Landfill Pond 
(including MSSs 167.2 and 167.3). 

Proposed field activities for MSS 114 included data review, visual inspections, cone 
penetration tests (CPTs), in situ gas-leachate sampling, borehole drilling and sampling, 
borehole packer tests, monitoring well installation and groundwater sampling, 
sediment sampling, leachate/effluent/surface water sampling, and sample location 
surveying. Table C-3 provides a comparison of the proposed versus actual field 
activities associated with the CPT rig, including: 

0 Cone penetration testing (CPT) 

0 Screening-level methane surveying (MET) 

0 In situ soil-gas sampling (SGS) 

0 In situ leachate-groundwater sampling using the Bengt-Arne Torstensson (BAT@) 
system 

Table C-4 provides a comparison of the proposed versus actual field activities 
associated with drilling, including borehole drilling, borehole sampling, monitoring 
well installation; hydraulic conductivity testing, and groundwater sampling. 
Throughout this appendix, the acronyms listed above are combined with the location 
identification number to identify the type of information or sample@) obtained at a 
given sample location. Where deviations from the proposed field activities occurred, 
abbreviations (NR = not required, NP = not performed, NS = not sampled) are used to 
explain the deviation. As presented in Table C-2, deviations occurred due to work 
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c.2 

plan modifications. These modifications, which are in the form of formal 
correspondence, are presented as Attachment A to this appendix. 

Proposed field activities for IHSS 203 included data review, visual inspections, 
radiation field screening, soil-gas sampling, surface soil sampling, subsurface soil 
sampling, and sample location surveying. Table C-2 summarizes proposed field 
activities for IHSS 203, actual field activities, deviations from proposed field activities, 
and reasons for deviations. 

Proposed field activities for the areas around the East Landfill Pond included data 
review, visual inspections, radiation field screening, surface soil sampling, subsurface 
soil sampling, and sample location surveying (Table C-2). 

Surface Features Investigations 

The surface features investigations included visual inspections,of IHSS 114, MSS 203, 
IHSS 167.2, IHSS 167.3, and the area around the East Landfill Pond to assess site 
conditions, including ongoing waste operations, and determine the effect on field 
activities and on the quality of data collected. An investigation of the groundwater 
intercept system was also performed. 

A visual inspection was performed at MSS 114 in November 1992 prior to the Phase I 
field investigation. Hazards including exposed metal, pipe, asphalt, and concrete were 
noted but none resulted in significant changes to sample locations. Slope or other 
ground conditions affecting CPT or drill rig access were also investigated. Location 
CPTO1693, down the face of the landfill near the pond, was inaccessible to the CPT 
rig, and CPT activities at that location were canceled. Waste operations activities were 
evaluated daily to determine the impact on the OU 7 Phase I field investigation. At 
some locations within the active landfill area, locations were staked and samples were 
collected after normal working hours or on weekends to minimize disturbances related 
to daily waste operations. The IHSS 203 area was inspected in November 1992 prior 
to sampling activities. The purpose of the inspection was to look for areas of soil 
staining or stressed vegetation that could indicate a spill and to modify the sampling 
plan to ensure that soils were sampled if any evidence of a spill was found. Areas 
around the East Landfill Pond were also inspected in November 1992 prior to the field 
investigation to delineate areas impacted by spray evaporation and ensure that soils in 
these areas were sampled. 

~ 
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A visual inspection of the valves at junction points in the groundwater intercept system 
was performed, where possible, to determine whether effluent from the system is 
discharged to the East Landfill Pond or to surface water stations SW099 and SWlOO 
downgradient of the pond. Rocky Flats Waste Operations personnel were contacted to 
provide additional information on the operation and valve settings of the groundwater 
intercept system. A discussion of the operation of the groundwater intercept system is 
included in Section 2.6. Water levels from well pairs installed on the north and south 
sides of the intercept system provided information on the effectiveness of the 
groundwater intercept system near its western terminus. A discussion of the 
effectiveness of the groundwater intercept system is included in Section 2.5. 

The surface investigation included an analysis of historical documents and aerial 
photographs to estimate the location of the now-buried West Landfill Pond, the axis of 
the infield drainage, the intercept system, and the asbestos disposal pits. Borehole 
location 72193 and CPT locations CPT01593 and CPT02293, which investigated the 
West Landfill Pond sediments, were staked based on information from the aerial 
photographs. Location information on the drainage axis, intercept system, and 
asbestos disposal pits was used to construct the OU 7 base map (Plate C-1) and the 
geologic cross-sections (Figures 2-9 through 2- 16). 

A site inspection was also conducted in June 1993 to observe changes in surface 
features. Section 2.1 provides a description of the physical features of the site. 

c.3 Landfill Investigations 

Landfill investigations included cone penetration testing, in situ landfill gas screening 
measurements, in situ soil-gas sampling, and field screening of leachate for volatile 
organic compounds (VOCs) using the BAT@ in situ sampling system. The specific 
objectives of the landfill investigation were to characterize the subsurface material 
within and beneath the landfill, determine the area and volume of the landfill, 
determine the depth to saturated materials, characterize landfill-generated gases, 
determine the volume of landfill-generated gases, and characterize leachate- 
groundwater within the landfill. 

Lithologic data and depth to saturated materials determined from the CPT profiles 
were used to select sampling locations for in situ soil-gas and leachate-groundwater 
samples and to design the monitoring wells subsequently installed at OU 7. 
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C. 3. I Cone Penetration Testing 

Subsurface geological investigations usilig CPTs were performed to measure the 
physical properties of soil, characterize the lithologies within the landfill, determine the 
distribution and thickness of both landfill debris and fill material, determine the area 
and volume of the landfill, and determine the depth to saturated materials. All of the 
locations investigated were assigned 1993 project numbers with the prefix CPT 
followed by a three-digit number and the year (CPT00193 to CPT03893). 

The CPTs were performed at approximately 100-foot intervals along four transects in 
accordance with the OU 7 work plan (DOE 1991). As illustrated in Figure C-1, these 
transects included one east-west transect and three north-south transects. The east-west 
transect provided profiles along the center line of the landfill where waste material was 
expected to be thickest. This information was used to estimate the volume of landfilled 
materials. The western north-south transect provided profiles of the western portion of 
the landfill where the groundwater intercept system may not be completely keyed into 
bedrock. Data obtained from this transect were used to estimate the volume of 
landfilled materials and to design monitoring wells 71 193, 71493, 71693, and 71 893, 
which were installed to evaluate the effectiveness of the groundwater intercept system. 
The middle north-south transect provided CPT profiles along the center of the landfill 
that were compared to existing borehole logs as a calibration technique, and were used 
to design monitoring wells 72093 and 72393. The eastern north-south transect 
provided profiles of the eastern portion of the landfill and was used to estimate the 
volume of landfilled material present in this area, evaluate the location of the buried 
West Landfill Pond, and provide a subsurfite profile of the associated sediments. -The- 
CPT profiles were also used to select the location of borehole 72193 and monitoring 
wells 72293 and 72493 which were installed along this north-south transect. 

Thirty-six of the 38 proposed CPTs (CPT00193 through CPTO1593, CPT01793 
through CPT02093, and CPT02293 through CPT03893) were completed, and two 
CPTs (CPTO 1693 and CPT02 193) were canceled. Location CPTO 1693, located below 
the steep face of the landfill along the western boundary of the East Landfill Pond, was 
not investigated because it was inaccessible to the CPT rig. Location CPT02193 was 
canceled because two other locations (CPTO 1593 and CPT02293) encountered the 
buried sediments of the West Landfill Pond, and sediment profiles were obtained at 
these locations. Table C-5 provides the testing details for each CPT, and Figure C-1 
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shows their locations. The CPT locations along the four transects were staked in 
December using a compass and tape measure. Radiation field screening was performed 
at each location using a Bicron Analyst Field Instrument for the Detection of Low- 
Energy Radiation (FIDLER) on a 17-point grid in accordance with Field Operations 
Standard Operating Procedure (SOP) FO. 16, Field Radiological Measurements (EG&G 
1992). Cone penetration testing began in December 1992 and was completed in April 
1993. 

The CPTs were performed in accordance with procedures outlined in Geotechnical 
SOP GT.21, Cone Penetrometer Testing (EG&G 1992), and Am&ican Society of 
Testing and Materials (ASTM) Standard D3441-86 (ASTM 1986). Cone penetration 
(penetrometer) testing uses cone penetrometers (probes) that have built-in electronic 
sensors (usually strain gauges) at the tip and sides or sleeve of the probe. As the probe 
was hydraulically pushed into the subsurface, sensors measured ~ tip penetration 
resistance, sleeve fiiction, inclination of the cone relative to the vertical axis, and 
interstitial pore pressure. The number of parameters measured was a function of the 
number of electronic channels in the probe. The CPTs performed as part of the Phase I 
field investigation used both 3- and 4-channel probes. Based on the availability of 
equipment, 7 of the 36 CPTs (CPT00593, CPTO1293, CPTO1393, CPT03493, 
CPT03593, CPT03693, and CPT03793) were performed using a 3-channel probe, 
which measured tip penetration resistance, sleeve friction, and inclination of the cone 
relative to the vertical axis. The remaining 29 CPTs were conducted using a 4-channel 
probe, which was also equipped with an electronic pore-pressure transducer that 
measured dynamic and equilibrium pore pressures in saturated soils. The pore-pressure 
transducer was also used for dissipation tests, which measured the decay or dissipation 
in excess pore pressure generated within the formation by advancing the CPT probe. 

At each location, the rig was set up and leveled using hydraulic jacks to obtain a 
vertical thrust direction. The probe was then advanced and additional meter-long 1.5- 
inch-diameter CPT rods. were added as necessary to reach the desired depth. During 
CPT profiling, the probe was advanced at a constant rate of 0.6 to 1.0 inches per 
second. Continuous measurements of tip penetration resistance, sleeve fiiction, 
inclination, and pore pressure (as available) were recorded. These data were 
transferred, via an electric cable that was attached to the probe and prethreaded through 
the rods, 'to a computer-automated data collection and display system located in the 
CPT rig. Upon completing the CPTs in the field, the information obtained using the 
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computer data acquisition system was downloaded onto a computer located at the field 
trailer, and CPT profiles were generated. Figure C-2 schematically illustrates a typical 
CPT profile. Section 2.4 presents geologic cross-sections constructed using data from 
CPT profiles. 

The CPTs were performed to measure the physical characteristics of material from 
ground surface to bedrock, or tip refusal. Refusal was defined as elevated tip 
penetration resistance and/or sleeve fiiction that, if exceeded, could cause potential 
damage to the probe. Rehsal during the CPT investigation was most likely caused by 
encountering cobbles, boulders, concrete, asphalt, or metal within the landfill or by 
encountering unweathered bedrock (usually clay stone) at depth. When shallow refusal 
was encountered and interpreted to be caused by material other than unweathered. 
bedrock, the CPT rig was moved and additional penetrations attempted. In general, 
offsets were approximately 5 feet from the original CPT location. Document Change 
Notice (DCN) Number 93.02 for Geotechnical SOP GT.21 (EG&G 1992), dated March 
17, 1993, addressed the distance requirement for offsets. Although a maximum of 
three offsets was stipulated in the OU 7 work plan (DOE 1991), in areas determined to 
be critical in evaluating the subsurface geology, more than three offsets were 
attempted. 

Upon encountering refusal, the CPT probe and associated rods were removed from the 
hole and the hole was backfilled with bentonite pellets. If the hole did not stay open, a 
stainless-steel sacrificial grouting tip was attached to the end of the CPT rods, and the 
rods were pushed back d o h  to total depth. The hole was then backfilled by placing 
bentonite pellets into-the rods. The rods, .which were used as a tremie pipe, were ~- 

slowly removed as the bentonite pellets were added thereby backfilling the hole from 
the bottom up. The grouting tip was left at the bottom of the hole. DCN Number 
93.01 for Geotechnical SOP GT.21, (EG&G 1992), dated January 15, 1993, addressed 
the use of bentonite pellets for backfill instead of bentonite-cement grout, which 
allowed the CPT rods to be decontaminated in the field, minimizing the potential for 
spread of contamination between CPT locations and the decontamination pad. In 
addition, bentonite pellets provide a better seal than grout, minimizing the potential for 
cross contamination between strata. 

All dow&ole equipment was decontaminated between locations in accordance with 
Field Operations SOP F0.3, General Equipment Decontamination (EG&G 1992), and 

3 
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DCN Number 93.01 for Field Operations SOP F0.03 (EG&G 1992), which allowed 
wire brushes to be used in the field to clean the CPT rods and associated equipment. 
These brushes were permitted for use to decontaminate equipment during the CPT 
investigation because there were no samples collected for metals analyses. 

C. 3.2 In Situ Landfill Gas Measurements 

The landfill gas investigation consisted of two phases, a screening-level 
characterization phase (referred to as the methane survey), and a gas sampling phase. 

The methane survey was conducted to characterize the distributioh of landfill gases 
(methane, hydrogen sulfide, carbon dioxide, and non-methane organic compounds 
[NMOCs]). Field instruments were used to measure concentrations of landfill gases at 
depths of approximately every 5 feet at each CPT location. In the gas sampling phase, 
gas samples were collected in accordance with the OU 7 work plan (DOE 199 1) from 
specific depths within the unsaturated zone. Sampling depths during this phase were 
chosen where landfill material was first encountered below ground surface and then 
immediately above the water table surface. Samples collected during the second phase. 
were analyzed using a field gas chromatogram (GC) for 10 gases potentially present 
within the landfill. 

C.3.2.1 Methane Survey 

Based on the results of the CPT investigation and a review of static water levels from 
existing wells in the vicinity of the landfill, the elevation of the potentiometric surface 
within the landfill and the thickness of the unsaturated zone were estimated. A 
methane survey was' subsequently performed to characterize the distribution and 
composition of landfill gases within the unsaturated zone. 

A total of 163 samples (and 13 duplicate samples) was collected as part of this field 
screening activity .at 33 locations (MET00293 through METO1593, METO1893 through 
MET02093, and MET02293 through MET03793). Five locations (METOO 193, 
METO1693, METO1793, MET02193, and MET03893) were canceled due to 
inaccessibility, redundancy, or tip refusal. In general, methane surveys were performed 
approximately 5 feet upgradient of the deepest CPT attempt for that location. 
Sampling began at approximately 3 'set below ground surface and was performed at 
approximately 5-foot intervals thereafter until leachate-groundwater was encountered 
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(Figure C-2). The methane survey began in January 1993 and was completed in 
April 1993. Table C-6 presents a summary of the methane survey investigation. 

The methane survey was performed in accordance with procedures outlined in a 
preliminary version of Geotechnical SOP GT.22, In Situ Sampling with BAT System 
(EG&G in progress). The survey used a soil-gas sampling probe, which is a perforated 
extension of a CPT rod that allows soil gas to enter the rods for the purpose of 
sampling, attached to CPT rods in order to reach the desired sampling depth(s). A 
stainless-steel sacrificial grouting tip’was attached to the probe. This tip was wider 
than the sampling probe, and thus prevented debris from moving into and clogging the 
sampling system as the probe was pushed to specific sampling depths. The threaded 
ends of the CPT rods were sealed with Teflon@ tape during assembly to prevent the 
introduction of ambient air into the sampling system. The soil-gas sampling probe was 
used to collect gas .samples, rather than the BAT@ sampling probe specified in the 
OU 7 work plan (DOE 1991), because it is more efficient. 

When the first sampling depth was encountered, a manifold outfitted with a quick-relief 
pressure valve (relief valve), with in-line gauges for the measurement of off-gas 
potential and vacuum pressure, was attached to the top of the CPT rods extending 
inside the rig. The relief valve was closed and the rods were pulled up approximately 
2 inches to expose the soil-gas probe perforations and allow landfill gas to enter the 
rods. The pressure gauges were monitored for five 1-minute intervals, and off-gas 
pressures were recorded. 

The relief valve was then opened and attached to a vacuum pump, which -was-used to ~ ~. 

collect gas samples in accordance with Geotechnical SOP GT.22, In Situ Sampling 
with:BAT System (EG&G in progress). Samples were collected in five-layer fixed 
aluminum sample bags with Teflon@ septum ports and analyzed as part of the field 
screening activities. The samples were analyzed for total combustible gas (methane 
and NMOCs), methane, NMOCs, and carbon dioxide. The combination of field 
instruments used to detect suspected contaminants was able to differentiate between 
methane and NMOCs and included a Gastech Tank-Techtor@ (total gas and NMOCs at 

concentrations less than 10,000 parts per million [ppm]), Digiflama 2000 (total gas at 

concentrations greater than 10,000 ppm), and an Infra-Red Gas Analyzer@ (methane at 

concentrations greater than 1,000 ppm and carbon dioxide at concentrations greater 
than 2,000 ppm). These instruments were calibrated daily and were used in various 
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combinations depending on the depth-specific concentrations encountered. When the 
Gastech Tank-Techtor@ was used, the concentration of methane was calculated as the 
difference between the total gas and non-methane organic compound concentration, 
and carbon dioxide was not measured. When the Digiflam@ 2000 and Infia-Red Gas 
Analyzer@ were used, the concentration of NMOCs was calculated as the difference 
between the total gas and methane concentrations. Section 4.2 presents cross-sections 
and maps that show the concentrations and distribution of gases in the landfill. 

AAer sampling at a given depth was completed, the manifold was removed, the soil-gas 
sampling probe was closed (perforations no longer exposed), and the probe was 
advanced to the next sampling depth. Before collecting the next sample, the rods were 
purged by injecting argon gas (an inert gas) through plastic tubing that extended to the 
bottom of the sample probe to displace any residual gas fiom the previous sampling 
depth. The vacuum pump was then used to purge the downhole rods of any remaining 
gas, including argon. Additional samples were then collected as described above. 
AAer collecting samples for field screening at each specific depth, an electronic water- 
level probe was inserted into the rods to check for the presence of leachate- 
groundwater. In the event that liquid w& detected within the rods, the methane survey 
was discontinued and where possible, the static water level was measured. 

- After finishing the methane survey, each hole was backfilled by placing bentonite 
pellets into the rods. The rods, which were used as a tremie pipe, were slowly removed 
as the bentonite pellets were added thereby backfilling the hole fiom the bottom up. 
DCN Number 93.01 for Geotechnical SOP GT.21 (EG&G 1992), dated January 15, 
1993, addressed the use of bentonite pellets for backfill instead of grout. 

All downhole equipment was decontaminated between locations in accordance with 
Field Operations SOP F0.3, General Equipment Decontamination (EG&G 1992), and 
DCN Number 93.01 for Field Operations SOP F0.3 (EG&G 1992). 

C.3.2.2 Soil-Gas Sampling 

In situ soil-gas sampling was performed to characterize the chemical composition of 
gases present within the unsaturated zone of the landfill. A total of 67 soil-gas samples 
was collected at 33 locations (SGS00293 through SGSO1593, SGS01893 through 
SGS02093, and SGS02293 through SGS03793) using the methods described in the 
methane survey discussion above. Five locations (SGS00193, SGSOl693, SGSO 1793, 
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SGS02193, and SGS03893) were canceled due to inaccessibility, redundancy, or tip 
refusal. Soil-gas sampling began in February 1993 and was completed in April 1993. 

Soil-gas sampling was performed in accordance with the procedures outlined in a 
preliminary version of Geotechnical SOP GT.22, In Situ Sampling with BAT System 
(EG&G in progress). Approximately two samples were collected at each soil-gas 
sampling location, one shallow and one deep. Shallow samples were collected at a 
depth of approximately 5 feet below ground surface in unsaturated landfill material. 
Deep samples were collected approximately 3 to 5 feet above the estimated 

, potentiometric surface at each location (Figure C-2). Soil-gas samples were collected 
as described in the methane survey discussion (Section C.3.2.1). Samples were 
analyzed using a portable field GC for gases commonly found in landfills and selected 
VOCs previously detected in leachate-groundwater at IHSS 114 including methane, 
hydrogen sulfide, trichloroethene (TCE), 1,2-dichloroethene (1,2-DCE), 1 , 1 , 1 - 
trichloroethane (1 , 1 , 1 -TCA), acetone, 2-butanone, methylene chloride, toluene, and 
total xylenes (para, meta, and ortho isomers). The SRI@ Model 8610 field GC used to 
analyze gas samples was equipped with a flame ionization detector (FID) and a 
photoionization detector (PID). Methane concentrations were measured with the FID. 
Concentrations of TCE, 1,2-DCE, 1, 1 , l  -TCA, methylene chloride, acetone, 
2-butanone, toluene, total xylenes, and hydrogen sulfide were measured with the PID. 

In addition to the 67 samples analyzed using the field GC, 19 split samples were 
collected as part of the quality control (QC) program for OU 7. Each split or QC 
sample was assigned a unique sample number consisting of a two-letter prefix (SG for 
soil gas) followed by a five-digit number and ending in a hGo-letter suffix identifying- 
the subcontractor (ST for Stoller). These 19 samples were analyzed for the same 10 

analytes listed above by an offsite laboratory. Although the OU 7 work plan (DOE 
1991) only required that 10 percent of the gas-liquid samples be sent off the site to an 
analytical laboratory to confirm the results of the field GC, the 19 soil-gas split samples 
represent 28 percent of the total soil-gas samples. Eight field duplicates were also 
collected and analyzed on the site to evaluate the precision of the field sampling 
methods and the field GC analysis. Table C-7 provides a summary of the locations 
sampled and the corresponding sample dates, sample depths, and analyses performed. 
Section 4.2 presents the results of the soil-gas investigation. 
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Upon the completion of soil-gas sampling, each hole was backfilled by placing 
bentonite pellets into the rods. The rods, which were used as a tremie pipe, were 
slowly removed as the bentonite pellets wer.: added thereby backfilling the hole from 
the bottom up. DCN Number 93.01, for Geotechnical SOP GT.2 1 (EG&G 1992) dated 
January 15, 1993, addressed the use of bentonite pellets for backfill instead.of grout. 

All downhole sampling equipment was decontaminated between locations in 
accordance with Field Operations SOP F0.3, General Equipment Decontamination 
(EG&G 1992), and DCN Number 93.01 for Field Operations SOP F0.3 (EG&G 1992). 

In Situ Landfill Leachate-Groundwater Sample Collection 
\ 

C. 3.3 

In situ leachate-groundwater sampling was performed to characterize contaminants in 
leachate-groundwater in the landfill and to define their vertical distribution. As many 
as three samples were planned at each of the 38 CPT locations, one collected from the 
top, middle, and bottom of the saturated zone (Figure C-2). As a result of low water 
levels during the winter months when sampling was performed, the thickness of the 
saturated zone was less than anticipated. Therefore, the number of samples per 
location considered adequate to identify light and dense non-aqueous phase liquids and 
to define the resulting vertical chemical gradients within landfill leachate was revised 
before sampling began based on the actual thickness of the saturated zone determined 
during the CPT investigation. At locations where the saturated zone was greater than 
10 feet thick, three samples were to be collected; where the saturated zone was 5 to 10 
feet thick, two samples were collected; and where the saturated zone was less than 
5 feet thick, one sample was collected. No attempts to collect leachate-groundwater 
samples were made at locations for which CPT data were not available or at locations 
where .dry conditions persisted. Five locations (BATO1693, BAT02193, BAT001 93, 
BATO1793, and BAT03893) were canceled because of inaccessibility, redundancy, or 
tip refusal. Two locations (BAT03393 and BAT03693), were canceled because nearby 
wells were dry or.nearly dry, and one location (BAT02093) was canceled because the 
static water level was interpreted to be below the landfill-bedrock contact, leaving 
30 locations to be sampled. 

Specific sampling depths were chosen by reviewing the CPT profiles and identifying 
the depths of materials with the highest relative permeability. Leachate-groundwater 
samples were collected at 16 of the 30 locations where sampling was attempted. At 
seven locations (BAT00293, BAT00993, BAT0 1493, BAT02693, BAT02793, 
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BAT03093, and BAT03193) tip refbsal occurred, and no samples were collected. At 
I 

seven other locations (BAT00393, BAT00493, BAT00593, BAT0 1293, BAT02293, 
BAT02593, and BAT03593) leachate-groundwater was not present or liquid recovery 
was so slow that no samples were collected. A total of 26 leachate-groundwater 
samples were collected from the 63 proposed sample intervals. The slow groundwater 
recovery rate observed during BAT@ sampling was consistent with the slow recoveries 
encountered during developing and sampling in nearby monitoring wells installed 
during the Phase I field investigation and was, therefore, considered to be the result of 
low formation permeabilities. Leachate-groundwater sampling with @e BAT@ system 
began in March 1993 and -was completed in April 1993. Table C-8 provides a 
summary of the locations sampled with th,e corresponding sample dates, depth 
intervals, and analyses performed. 

Leachate-groundwater sampling at the present landfill was performed using the BAT@ 
sampling system in accordance with a preliminary version of Geotechnical SOP GT.22, 
In Situ Sampling with BAT System (EG&G in progress). The BAT in situ sampling 
system used an Enviroprobea, which consisted of a stainless-steel filter tip and 
housing. The filter tip was sealed with a specially developed septum seated in the cap. 
The stainless-steel housing protected a 4-inch-long filter with a 200-micron stainless- 
steel screen, which was attached to the filter tip, while the probe was pushed to the 
target depth. During the advancement of the filter tip, care was taken to avoid pulling 
up on the probe prior to reaching the target depth as this could have opened the 
protective housing and contaminated the filter. 

TKeCPT rig WE =to advzce the =Envi@%obe@-anil a&iitional- 21inch-diketer 
BAT@ rods that were added to reach the appropriate sampling depth@). Because the 
Enviroprobe@ and the BAT@ rods are larger in diameter than the CPT rods, the BAT@ 
sampling system often experienced a higher resistance to penetration than the CPT rods 
at similar locations, which sometimes resulted in shallower refusal depths than were 
encountered withsthe CPT rods. In order to reach the appropriate sampling depths 
using the BAT@ system, several holes were prepunched with the CPT rods to a depth 
just above the top sampling interval prior to using the Enviroprobe@ and BAT@ rods. 

- - _- - - - - ~ - - - - - - - ~- ~ 
- -  

Upon reaching the target depth, the BAT@ rods were pulled up several inches to expose 
the filter. Soil friction held the filter tip in place while the protective housing, which 
was connected to the BAT@ rods, was retracted. Leachate-groundwater present at this 
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depth was then able to flow into the filter tip. A series of sterile evacuated sample 
containers was then lowered down the BAT@ rods for the purpose of collecting in situ 
leachate-groundwater samples. Each evacuated container was mounted in a portable 
sampling probe equipped with a disposable double-ended hypodermic needle. When 
lowered inside the BAT@ rods to the top of the Enviroprobe@, the portable sampling 
probe connected to the cap of the filter tip, causing the needle to penetrate the septa in 
both the filter tip and the evacuated sample container forming a temporary, leakproof 
hydraulic connection. As a result of the negative pressure present in the evacuated 
sample container, leachate-groundwater was drawn from the filter tip into the sample 
container. 

The time needed to fill the sample container varied with the relative permeability of the 
formation being sampled. Conditions at the majority of sampling locations required 
leaving the filter tip at the sampling depth for several hours or overnight in order to 
obtain the volume necessary for analysis. The sample container was then pulled off the 
hypodermic needle as the portable sampling probe was retiieved from downhole. Upon 
removing the needle, the septum of the sample container automatically resealed 
resulting in a hermetically isolated liquid sample. Similarly, the septum in the filter tip 
also resealed allowing for the collection of additional sample. volumes at this depth. 
Usually several evacuated sample containers were used at each sampling depth to 
obtain the required sample volume for the field GC analysis (approximately 
30milliliters [d]), the laboratory split samples (80 mL), and the field parameters 
(25 mL). 

When more than one leachate-groundwater sample was required at a BAT@ sampling 
location, as dictated by the thickness of the saturated interval, the deepest sample ws 

collected first as described above. The BAT@ rods were then pulled up to the next 
sampling depth. Several evacuated sample containers were subsequently used to purge 
the filter tip of any material remaining from the depth last sampled. Because the filter 
tip was in direct contact with the formation fluid, only a small amount (approximately 
30 mL, which is the capacity of the filter tip) of leachate-groundwater needed to be 
purged from the filter tip before additional samples were collected. After purging. a 
new needle was inserted into the portable sampling probe, and a sample was collected. 

Field parameters, including temperature, pH, and electrical conductivity, were 
measured on the first sample volume collected using a HyDAC@ digital conductivity- 
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temperature-pH tester. The remaining leachate-groundwater samples were 
~ 

The analytical suite for the BAT@ samples consisted of common gases fiequently 
found in landfills and selected VOCs historically detected in leachate-groundwater. 
The headspace of the liquid samples-wk analyzed for methane, hydrogen sulfide, TCE, 
1,2-DCE, 1,1,1 -TCA, acetone, 2-butanone, methylene chloride, toluene, and total 
xylenes, using a field GC. For each sample, results of the headspace analysis were 
used to calculate VOC concentrations in leachate-groundwater using vapor pressures 
of the gases and partition factors. 

Four split or QC samples were collected as part of the QC program for OU 7. The 
aqueous phase of the split samples was analyzed for VOCs by an offsite laboratory. 
Although the OU 7 work plan (DOE 1991) only required that 10 percent of the 
gadliquid samples be sent to an offsite laboratory to confirm the results of the field 
GC, the four aqueous split samples represent 15 percent of the total leachate- 
groundwater samples collected. Each split sample was assigned a unique sample 
number consisting of a two-letter prefix identifying the sample type (GW for 
groundwater) followed by a five-digit number and ending in a two-letter suffix 
identifying the subcontractor (ST for Stoller). In addition, two field duplicates were 
collected and analyzed on the site to evaluate the precision of the sampling methods 
and the field GC analyses. 

~ - ~- - ~~ 

Upon completion of leachate-groundwater sampling at each location, the 
Enviroprobe@ and BAT@ rods were removed. A stainless-steel sacrificial grouting tip 
was subsequently inserted onto the end of CPT rods, and the rods were pushed to total 
depth. The hole was backfilled by placing bentonite pellets into the rods. The rods, 
which were used p a  tremie pipe, were slowly removed as the bentonite pellets were 
added thereby backfilling the hole fiom the bottom up. The grouting tip was left at the 
bottom of the hole. DCN Number 93.01 for Geotechnical SOP GT.21 (EG&G 1992), 
dated January 15, 1993, addressed the use of bentonite pellets for backfill instead of 
grout, which allows the CPT rods to be decontaminated in the field, minimizing the 
potential for spread of contamination between CPT locations and the decontamination 
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c.4 

C. 4.1 

pad. In addition, bentonite pellets provide a better seal than grout, minimizing the 
potential for cross contamination between strata. 

All downhole sampling equipment was decontaminated between locations in 
accordance with Field Operations SOP F0.3, General Equipment Decontamination 
(EG&G 1992), and DCN Number 93.01 for Field Operations SOP F0.03. 

Surface-Water and Sediment Investigations 

The surface-water and sediment investigations included leachate sampling, surface- 
water sampling, discharge measurements, pond elevation measurements, and sediment 

L 

sampling. 

Surface- Water Investigations 

Four previously established (1 988) surface-water sampling stations are included in 
OU 7: SW097, SW098, SW099, and SWlOO (Figure C-3). These stations are part of 
the network of sampling stations associated with the sitewide surface-water monitoring 
program and provide historical data in addition to data obtained during the Phase I field 
investigation. Station SW097 is located at the leachate seep below the landfill and 
above the East Landfill Pond. Station SW098 is located in the East Landfill Pond near 
the dam. Stzitions S W099 and S W 100 are located below the East Landfill Pond dam in 
concrete box weirs that are discharge points for the groundwater intercept system when 
the valves to the pipes are open. Samples from SW097 and SW098 were analyzed to 
characterize the chemistry of the landfill leachate and pond water, respectively. 
Leachate discharge measurements were also obtained at SW097. Samples were 
collected from the groundwater intercept system discharge points to characterize the 
che&stry and determine flow rates of intercepted groundwater. 

In accordance with the OU 7 work plan (DOE 1991), surface-water samples were 
collected at stations SW097 and SW098 on a monthly basis from December 1992 to 
March 1993. Surface-water station SWlOO was not sampled during the Phase I field 
investigation because of dry or frozen conditions. Station SW099 was sampled once in 
March 1993. Frozen standing water or dry conditions restricted sampling at this site 
during the earlier mont.!-i!y sampling events. Duplicate, equipment rinse, field 
preservation, and trip blank QC samples were collected with the real surface-water 
samples following QC sampling frequency guidelines stated in the OU 7 work plan 

C-16 
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(DOE 1991). Each surface-water sample was assigned a unique sample number 
consisting of a two-letter prefix identifying the sample type (SW for surface water) 
followed by a five-digit number and ending in a two-letter suffix identifying the 
subcontractor (ST for Stoller). 

OU 7 Revised Work Plan 

Surface-water samples were collected in accordance Surface Water SOPS S W.0 1, 
Surface Water Data Collection, SW.03, Surface Water Sampling, and SW.08, Pond 
Sampling (EG&G 1992). Samples from the leachate seep (SW097) were collected 
under low-flow conditions by the dip-and-transfer method. Samples collected for 
analyses of dissolved metals and dissolved radionuclides were field filtered using a 
peristaltic pump with a disposable 0.45-micron filter. Estimates of leachate discharge 
were made during the monthly sampling events, however, accurate and reliable 
discharge measurements were difficult to obtain at station SW097. Flow rates were 
estimated based on the velocity-area method referenced in Surface Water SOP SW.04, 
Discharge Measurement (EG&G 1992). A well-defined channel does not exist at 
Station SW097. Leachate is spread over a diffise area with landfill debris altering the 
flow path. These conditions prevented the use of a current meter to obtain velocity 
readings. Therefore, timed visual observations of an object traveling through an 
estimated area of leachate were used to estimate flow rates. Flow rates were estimated 
using the bucket and stopwatch volumetric method in April 1993. 

Pond-water samples (SW098) were collected from the shore along the west edge of the 
dam. The pond was frozen for the first three sampling events (December 1992 to 
February 1993). A hole was drilled through the ice before sampling. Samples were 
collected approximately 1 foot below the srrrface of the ice using the dip-and-traiisfer ~ 

or container-immersion method. Samples collected for analyses of dissolved metals 
and. dissolved radionuclides were field filtered using a peristaltic pump with a 
disposable 0.45-micron filter. The elevation of the pond surface (ice or water) was 
measured using standard land surveying techniques on a monthly basis when the 
surveyors were available. A staff gauge was installed on the north side of the pond 
near the dam in April 1993. The elevation of the top of the gauge was surveyed in 
order to obtain accurate measurements of the pond surface elevation. 

~ 

~ - -  . .  - 

l 

Water was collected from the northern groundwater intercept system discharge point 
(SW099) once in March 1993. There was little or no flow, and the surface water in the 
concrete weir may have originated from snow melt or rain water instead of the 

~ ~ 
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groundwater from the intercept system. Samples were collected from the weir using 
the dip-and-transfer or container-immersion method. Discharge from the pipe was 
measured in April 1993 using the b.ucket and stopwatch volumetric method, referenced 
in Surface Water SOP SW.04, Discharge Measurements (EG&G 1992). The valve 
components of the groundwater intercept system were inspected, where possible, to 
determine the discharge points of the system (Figure C-3). 

Field parameters were measured at each surface-water sampling location as specified in 
the OU 7 work plan (DOE 1991). Field parameters included air and water temperature, 
total residual chlorine, dissolved oxygen, pH, alkalinity, spe>ific conductance, 
turbidity, hardness, and nitrates. Instruments used to obtain field parameter 
measurements were calibrated according to the equipment manufacturer's instructions 
and Surface Water SOP SW.02, Field Measurements of Surface Water Field 
Parameters (EG&G 1992). All sampling equipment was decontaminated between 
locations in accordance with Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992). 

Surface-water samples were containerized, preserved, handled, and shipped in 
accordance with the OU 7 work plan (DOE 1991) and Field Operations SOP F0.13, 
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
(EG&G 1992). During the December 1992 sampling event, total residual chlorine at 
station SW098 was greater than 0.2 milligrams per liter ( m a ) .  Therefore, the semi- 
volatile organic compound (SVOC) sample associated with these waters was preserved 
with sodium thiosulfate as specified in Surface Water SOP SW.03, Surface Water 
Sampling (EG&G 1992). When total residual chlorine was not elevated, the SVOC 
samples did not req&e a preservative. 

Based on historical data, the contaminants of concern in leachate draining into the East 
Landfill Pond (SW097) include VOCs, SVOCs, metals, radionuclides, and select 
inorganic analytes. Contaminants of concern in surface water from the East Landfill 
Pond (S W098) include metals, radionuclides, bicarbonate, carbonate, and sulfate. 
These data were used to select sampling parameters for the Phase I RFVRI. 

In accordance with the OU 7 work plan (DOE 1991), surface-water samples were 
analyzed for VOCs; dissolved gross alpha; dissolved gross beta; dissolved uranium- 
233,234; uranium-235; uranium-238; SVOCs; dissolved metals; water quality 
parameters (chloride, fluoride, sulfate, carbonate, bicarbonate, total dissolved solids 
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[TDS], total suspended solids [TSS]); total metals; nitrate as nitrogen (N); tritium; total 
radionuclides; dissolved plutonium-239,240; dissolved americium-24 1 ; dissolved 
strontium-89,90; dissolved cesium- 137; cyanide; and sulfide. Several analytes were 
inadvertently not requested including TSS and fluoride for SW097 and SW098 
(December 1992), cyanide and sulfide for SW097 and SW098 (February and March 
1993), and cyanide and sulfide for SW099 (March 1993). Table C-9 presents the 
surface-water samples collected and the analyses requested for each of the four 
sampling events. Samples were collected by priority in the approximate order listed 
above. The analytical suite for surface-water samples was developed to address the 
majority of chemicals and compounds that were landfilled, handled, or suspected to be 
present at OU 7. However, to evaluate the possible presence of additional hazardous 
constituents resulting from undocumented disposal at OU 7, as specified in the OU 7 
work plan (DOE 1991), one leachate sample (SW097) was analyzed for a complete 
Appendix IX analytical suite. Section 4.6 presents the nature and extent of 
contamination in surface water. 

C. 4.2 Pond-Sediment Sampling 

Three sediment sampling stations were established at OU 7: SED70093, SED70193, 
and SED70293 (Figure C-3). These locations correspond to 1993 project numbers in 
the 700 series for OU 7, beginning with the prefix “SED” for sediment. The sediment 
sampling locations were originally designated along a west-to-east transect near the 
centerline of the East Landfill Pond where sediments were expected to be thickest. 
However, the sediment column - was thinner along the centerline than elsewhere in the 
pond, and sediment recovery LU poor because of gravel along the bottom. These 
factors necessitated collection of sediment samples at locations between the centerline 

- - -  -~ - .  ~~ 
.~ 

and the edge of the pond. Station SED70093 is located in the western portion of the 
East Landfill Pond directly downgradient of the landfill and leachate seep. It is 
anticipated that pond sediments from Station SED70093 contain the highest 
concentration of any’contaminants that may be present because of its proximity to the 
leachate seep. Station SED70193 is located in the center of the pond near the discharge 
points for the groundwater intercept system. Station SED70293 is located in the 
eastern section of the pond. Because it is farthest from the leachate seep, sediment 
from station SED70293 is expected to contain the lowest concentration of contaminants 
that may be present in the pond sediments. Sediment from the East Landfill Pond was 

I 
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collected and analyzed to determine the thickness, describe the stratigraphy, and 
characterize the chemistry of the pond sediment. 

In accordance with the OU 7 work plan (DOE 1991), pond sediment was sampled once 
during the Phase I field investigation at OU 7. Sampling was performed in March 
1993, within a week of the March 1993 OU 7 surface-water sampling event. The 
sediment was preliminarily estimated in the OU 7 work plan (DOE 1991) to be 
between 3- and.6-feet thick based on measurements of sediment in other detention 
ponds at Rocky Flats, which would require the collection of discrete samples from 10- 
inch intervals. The actual thickness of sediment was only 6 to 8 inches. Therefore, 
only one IO-inch interval was collected fiom each site. Duplicate and equipment rinse 
QC samples were collected according to the QC sampling frequency guidelines in the 
OU 7 work plan (DOE 1991). Each sediment sample was assigned a unique sample 
number consisting of a two-letter prefix identifying the sample type (SD for sediment) 
followed by a five-digit number and ending in a two-letter suffix identifying the 
subcontractor (ST for Stoller). 

Sediment sampling was performedin accordance with the OU 7 work plan (DOE 1991) 
and Surface Water SOPS SW.06, Sediment Sampling, and SW.17, Pond and Reservoir 
Bottom Sediment Sampling (EG&G 1992). Samples were collected from a boat with a 
hand-held coring device. The core barrel was used with stainless-steel liners to collect 
VOC and SVOC samples. Polybutyrate liners were used to collect the remaining 
samples. Extension rods were attached to the corer until the corer reached the bottom 
of the pond. A drive hammer was attached to the top extension rod and used to force 
the corer through the pond sediments into claystone bedrock. When refusal was 
encountered, the corer was retrieved by pulling it straight out of the bottom, keeping 
the core vertical at all times. Multiple cores were obtained fiom each site to acquire 
adequate sample volumes for chemical analyses. In order to obtain undisturbed 
sediment samples, offsets for subsequent borings were approximately 2 feet from the 
previous location.. The multiple cores were then extruded, composited, and transferred 
to the appropriate sample containers. All sampling equipment was decontaminated 
between locations in accordance with Field Operations SOP FO. 13, General Equipment 
Decontamination (EG&G 1992). 

At each sample location, one core was also obtained for sediment characterization. 
Because the pond sediment was highly liquefied, it was not possible to extrude and 

I 

~~ ~ ~~ ~ 
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split the cores for characterization purposes in the field as specified in Surface Water 
SOP SW.17, Pond and Reservoir Bottom Sediment Sampling (EG&G 1992). The 
polybutyrate tubes containing pond sediment were placed in a freezer in the field trailer 
and kept in a vertical position so the sediment layers would be undisturbed. After the 
cores were slightly frozen they were extruded, placed in a core box, photographed, and 
described. 

Pond-sediment samples were containerized, preserved, handled, and shipped in 
accordance with the OU 7 work plan (DOE 1991) and Field Operations SOP FO.013, 
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
(EG&G 1992). 

Based on historical data, the contaminants of concern for sediments in the East Landfill 
Pond are identical to those for leachate-surface water draining into the pond (VOCs, 
SVOCs, metals, radionuclides, and inorganic analytes). Sediments in the East Landfill 
Pond may have adsorbed some of these analytes and are considered contaminants of 
concern for pond sediments. Polychlorinated biphenyls (PCBs) have not been detected 
in pond samples, nor are they expected, as any surface drainage from IHSS 203 would 
be diverted around the East Landfill Pond. Polychlorinated biphenyls are not 
contaminants of concern for pond sediments. 

for VOCs; SVOCs; metals (standard and- additional); gross alpha; gross beta; 
plutonium-239,240; americium-241 ; uranium-233,234; uranium-235; uranium-238; 
strontium-89,90; cesium-137; total organic -carbon (TOC); pH; nitrate; and ~ 

nitratehitrite as N. Table C-10 presents the sediment samples collected and analyses 
requested for each location. The analytical suite for sediment samples was developed 
to address the majority of chemicals and compounds that were landfilled, handled, or 
suspected to be present at OU 7. However, to evaluate the possible presence of 
additional hazardws constituents resulting from undocumented disposal at OU 7, in 
accordance with the OU 7 work plan (DOE 1991), one sediment sample (location 
SED70093 near the leachate seep) was analyzed for a complete Appendix IX analytical 
suite. Section 4.5 presents the nature and extent of contamination in pond sediment. 

~- 
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c.5 Soil and Soil-Gas Investigations 

Appendix C 

The soil and soil-gas investigations included radiation field screening, soil-gas 
sampling, surface-soil sampling, subsurface-soil sampling, and location surveying. 

All of the location numbers begin with the prefix “SS’ for surface soil and are 1993 
project numbers in the 7000 series for OU 7 (numbering “SS700093” to “SS7020493”). 
Soil-gas, surface-soil and subsurface-soil samples were collected from the same 
locations at IHSS 203 and are all designated as SS locations. Each surface- and 
subsurface-soil sample was assigned a unique sample number consisting of a two-letter 
prefix identifying the sample type (SS for surface soil) followed by a five-digit number 
and ending in a two-letter suffix identifying the subcontractor (ST for Stoller). The 
soil-gas samples were collected for screening purposes and were not assigned unique 
sample numbers. Soil-gas investigations directly related to the present landfill 
(IHSS 114), were discussed.in Section C.3. 

C. 5. I ’  Radiation Field Screening 

Radiation field screening was performed at IHSS 203, at the East Landfill Pond area, 
and at IHSS 114 to identify areas of radionuclide contamination. Screening was 
accomplished in accordance with procedures in Field Operations SOP F0.16, Field 
Radiological Measurements (EG&G 1992). The pre-work radiation survey was 
performed on a 25-foot grid at IHSS 203 and at the East Landfill Pond area in 
November and December 1992 using a Bicron Analyst FIDLER. Where measurements 
above background (250 counts per minute) occurred, the survey was to be performed 
on a 5-foot grid to further define the area of radioactive contamination. Results of the 
survey. were to be plotted on a map and contoured. However, there were no radiation 
measurements above background at OU 7. A pre-work radiation survey was performed 
at IHSS 114 by taking radiation measurements on a 17-point grid centered on staked 
CPT sampling locations. The radiation survey was performed a few locations at a time 
beginning in November 1992 and finishing in February 1993. The overlap between 
sampling locations resulted in nearly complete coverage of IHSS 114 and all surface 
soil sampling locations included within it. 
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C. 5.2 Soil-Gas Sampling 

The soil-gas sampling program was designed to provide Phase I screening-level data to 
determine the presence or absence of VOCs in shallow subsurface geologic materials at 
IHSS 203. Sampling locations were staked on a 25-foot grid using a compass and tape 
measure. A 35-point in situ soil-gas survey was performed at IHSS 203 in December 
1992 instead of field measurement of headspace samples (Figure C-4). Soil-gas 
samples were collected from 35 locations on a 25-foot grid. Duplicate QC samples 
were collected with the real soil-gas samples following the QC sppl ing  frequency 
guidelines stated in the OU 7 work plan (DOE 1991). Quality assurance also included 
daily single-point calibration runs and daily equipment blanks. Soil gas was analyzed 
using a GC located on the site in a mobile laboratory. Based on the real-time GC data, 
14 locations were added to the sample grid to delineate VOCs detected in the soil gas. 
The additional 14 points comprise two rows of samples at the northeast portion of the 
sampling grid (Figure C-4). 

All soil-gas sampling was performed in accordance with the OU 7 work plan (DOE 
1991) and Geotechnical SOP GT.09, Soil Gas Sampling and Field Analysis (EG&G 
1992). Soil-gas samples were extracted from shallow subsurface geologic materials at 
IHSS 203 with a Geoprobe SystemsTM Model E90-01 hydraulic probing apparatus 
mounted on a pick-up truck. Hollow steel probes with gas sampling tips were pushed 
into the ground using a hydraulic ram to an average depth of 5 feet. The soil-gas 
samples were drawn from the sampling tip in the probe into a gas-tight syringe. The 

- soil-gassamples were then transported to the onsite mobile laboratory and injected ~ 

directly into the GC. Sample analyses were conducted using a Perkin-Elmer@ 
8500 GC with megabore capillary columns and sequential photoionization and electron 
captire detectors. 

/ 

- -~ - 

Based on historical records, the primary contaminants of concern at IHSS 203 are 
VOCs, SVOCs, and PCBs. Contamination of surface soils by organic compounds was 
not expected because these contaminants would volatilize. However, residual organic 
compounds may be present in shallow soils where volatilization is limited by overlying 
soil. The analytical suite for the soil-gas survey consisted of common gases frequently 
found in landfills and selected VOCs detected in leachate-groundwater. The target 
analytes for soil-gas samples included TCE, 1,2-DCE, l , l ,  1 -TCA, acetone, 2-butanone, 
methylene chloride, toluene, and total xylenes, and benzene. Concentrations of TCE, 

175220\appc.doc C-23 Draft 411 5/94 

I 
~ 



OU 7 Revised Work Plan Appendix C 

1,2-DCE, 1 ,l  , l  -TCA, and methylene chloride were measured with the electron capture 
detector (ECD). Concentrations of acetone, 2-butanone, toluene, total xylenes, and 
benzene were measured with the PID. Hydrogen sulfide and methane were included as 
target analytes in Table 7-2 in the OU 7 work plan (DOE 1991); however, the PID 
specified in the work plan and used for this study does not measure these analytes. 
Hydrogen sulfide and methane were analyzed in soil-gas samples collected during the 
CPT soil-gas sampling program in IHSS 114. Because they are landfill-generated 
gases, these analytes are more appropriate as target analytes for IHSS 114 than for 
IHSS 203, Table C-1 1 presents a summary of soil-gas sampling and analysis. Section 
4.3 presents the nature and extent of contamination in the vadose zone at IHSS 203. 

C. 5.3 Surface- and Subsurface-Soil Sampling 

Surface-soil sampling was performed to characterize surface soil contamination at 
IHSS 203, around the East Landfill Pond at areas affected by spray evaporation, and 
downwind of spray evaporation areas. Subsurface-soil sampling was designed to 
characterize the vertical extent of soil contamination in these areas. Sampling locations 
at IHSS 203 were staked on a 25-foot grid (Figure C-4); sampling locations covering 
areas affected by spray evaporation around the East Landfill Pond were staked on a 50- 
foot grid; and sampling locations downwind of the spray evaporation areas were staked 
at approximately 1 00-foot intervals (Figure C-5). All sampling locations were 
surveyed in accordance with the specifications in Geotechnical SOP GT.17, Land 
Surveying (EG&G 1992). 

Surface-soil samples were collected at 49 locations in IHSS 203 and 133 locations 
around the East Landfill Pond ii. November and December 1992. Subsurface-soil 
samples were collected at 18 locations in IHSS 203 and 67 locations around the East 
Landfill Pond in March and April 1993. Surface-soil sampling locations at IHSS 203 
included 35 locations specified in the OU 7 work plan (DOE 1991) and 14 locations 
added during the soil-gas survey. Surface-soil samples were collected at the same grid 
locations as soil-gas samples and radiation screening measurements. Surface-soi I 
sampling locations around the East Landfill Pond included 124 locations specified in 
the OU 7 work plan (DOE 1991) and 9 locations added to ensure complete coverage of 
spray evaporation areas. 

Subsurface-soil sampling locations at IHSS 203 and around the East Landfill Pond 
were chosen using analytical results from the surface-soil and soil-gas samples at 
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IHSS 203, and radiation screening measurements. Subsurface-soil samples were 
collected systematically across the sampling grid at IHSS 203 (Figure C-4). ha ly t e  
concentrations frequently occurred above background in the spray evaporation areas 
north and south of the East Landfill Pond (IHSSs 167.2 and 167.3). Therefore, 
subsurface-soil samples were collected at all grid locations within the spray areas. 
Analyte concentrations also occurred above background at random locations around the 
East Landfill Pond. Subsurface-soil samples were collected systematically across the 
rest of the sampling grid (Figure C-5). For the purpose of making field decisions 
regarding subsurface-sampling locations, background was defiried as the upper 
tolerance limit (UTL) calculated using analytical data from surface soils in Rock Creek 
obtained during the Phase I11 RFI/RI at OU 1 (DOE 1992). 

In accordance with the OU 7 work plan (DOE 1991), surface soils were described 
according to Geotechnical SOP GT.01, Logging Alluvial and Bedrock Material 
(EG&G 1992). Surface-soil samples were collected using the grab method outlined in 
Geotechnical SOP GT.08 Surface Soil Sampling (EG&G 1992). Grab samples were 
collected at a depth of 0 to 2 inches using a stainless-steel scoop. In order to collect 
enough material for all analyses, four scoops were obtained from each grid location, 
north, south, east, and west of the location stake. The grab samples were composited in 
a stainless-steel bowl, split, and then placed into individual sample jars. Subsurface- 
soil samples were collected using the hand-auger method outlined in Geotechnical SOP 
GT.08, Surface Soil Sampling (EG&G 1992). Vegetation was removed from the 
sampling location with a decontaminated shovel. The thin layer of soil that contacted 
the shovel was then removed with a stainless-steel scoop. A hand auger was used to ~ 

collect the sample to a depth of 10 inches. The soil was composited in a stainless-steel 
bowl, split, and then placed into individual sample jars. All sampling equipment was 
decontaminated between locations in accordance with Field Operations SOP F0.03, 

- -  
~ 

General Equipment Decontamination (EG&G 1992). 

Soil samples were' containerized, preserved, handled, and shipped in accordance with 
the OU 7 work plan (DOE 1991) and Field Operations SOP F0.13, Containerization, 
Preserving, Handling, and Shipping of Soil and Water Samples (EG&G 1992). 

The analytical suites for each sampling area were developed according to the types of 
contamin& suspected to be present. Based on historical records, the primary 
contaminants of concern at IHSS 203 are VOCs, SVOCs, arid PCBs. Because of 
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limited information regarding the types of wastes stored at IHSS 203, radiochemical 
analyses were performed to determine the presence or absence of radionuclides. 
Facilitated transport of PCBs dissolved in organic liquids (cosolvation) is not expected 
because spills were low in volume, intermittent, and subject to rapid volatilization 
(DOE 1991). Contamination of surface soils by organic compounds is not expected 
because these contaminants would volatilize. However, residual organic compounds 
may be present in shallow soils where volatilization is limited by overlying soil. 
Metals and radionuclides are expected to be adsorbed to the clayey materials in shallow 
soils. 

i 

In accordance with the OU 7 work plan (DOE 1991), soil samples collected at IHSS 
203 were analyzed for PCBs; metals; gross alpha; gross beta; plutonium-239,240; 
americium-241; uranium-233,234; uranium-235; uranium-238; cesium-137; 
strontium-89,90; tritium; TOC; and nitrate as N. The analytical suite for soil samples 
was developed to address the majority of chemicals present at OU 7. However, to 
evaluate the possible presence of additional hazardous constituents resulting from 
undocumented disposal at OU. 7, one- subsurface-soil sample from IHSS 203 was 
analyzed for a complete Appendix IX analyte suite. Table C-12 presents the surface- 
and subsurface-soil samples collected and analyses requested for each location. 
Section 4.3 presents the nature and extent of contamination in soils at IHSS 203. 

The primary contaminants of concern at the East Landfill Pond spray areas are metals 
and radionuclides. VOCs and SVOCs would not be present, as these compounds 
would volatilize during spray evaporation. Polychlorinated biphenyls have not been 
detected in pond samples, nor are they expected, as any surface drainage from IHSS 
203 is diverted a r o i d  the East Landfill Pond. Soil samples collected around the East 
Landfill Pond were analyzed for metals; gross alpha; gross beta; plutonium-239,240; 
americium-241; uranium-233,234; uranium-235; uranium-238; cesium-1 37; strontium- 
89,90; tritium; TOC; and nitrate as N. Table C-13 presents the surface and subsurface 
samples collected'and analyses requested for each location. Section 4.3 describes the 
nature and extent of contamination in soils around the East Landfill Pond. 

C. 5.4 Additional Surface-Soil Sampling 

Although not included in the OU 7 work plan (DOE 1991), surface-soil samples were 
collected at IHSS 114 and at the former asbestos disposal pits in accordance with the 
OU 7 work plan addendum (DOE 1993). To define the sampling locations, a uniform 
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grid of 30 rectangular cells was oriented to provide complete coverage of the landfill. 
Samples were collected from a 100-foot by 50-foot target area (polygon) located at 
each of the 20 nodes defined by the grid. One sample was also collected from a 100- 
foot by 50-foot polygon at each of the former asbestos disposal pits (Figure C-6). The 
northwestem comer of each sample polygon was surveyed and staked prior to sampling 
using coordinates generated from the map in the OU 7 work plan addendum (DOE 
1993). The sampling locations were supposed to be permanently marked with a steel 
post and identification sign so they could be resampled, however, the stakes interfered 
with normal waste operations. DCN number 93.04 for Geotechnical SOP GT.08 
(EG&G 1992), dated April 13, 1993, addressed this issue by allowing sampling 
locations within the present landfill to be surveyed but not permanently marked. 

Twenty-two samples were collected to characterize potential contamination in surface 
soil within and adjacent to IHSS 114 and determine the extent of asbestos 
contamination in surface soils. Duplicate and equipment rinse QC samples were 
collected with the real soil samples following the QC samp!ing frequency guidelines in 
the OU 7 work plan addendum (DOE 1993). 

Discrete samples collected from the corners and center of the polygon were composited 
to make one sample. The Rocky Flats method of soil sampling described in detail in 
Geotechnical SOP GT.08, Surface Soil Sampling (EG&G 1992), was used to collect 
“discrete” samples, although the method actually produces a local area composite. The 
Rocky Flats method consists of sampling two I-square-meter areas or plots placed 1 

- ~ meter - apart, ~ using a 10-centimeter (cm) by 10-cm by 5-cm soil sampling jig and a 
scoop. Each polygon area sample was composited in a stainless-$eel bowl, split, i d  
then placed into individual sample containers. All sampling equipment was 
decontaminated between locations in accordance with Field Operations SOP F0.03, 
General Equipment Decontamination (EG&G 1 992). Samples were containerized, 
preserved, handled, and shipped in accordance with the OU 7 work plan (DOE 1991) 
and Field Operations SOP F0.13, Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples (EG&G 1992). 

~ ~ - _  - - -  ~ 
- -  

Based on the disposal history of the landfill, the contaminants of concern include 
SVOCs, metals, inorganics, radionuclides, and asbestos. VOCs are not included 
because they are not likely to be present in surface soil. In accordance with the OU 7 
work plan addendum (DOE 1993) the surface-soil samples collected at IHSS 114 were 
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analyzed for SVOCs; metals; gross alpha; gross beta; plutonium-239,240; americium- 
241; uranium-233,234; uranium-235; uranium-238; cesium-1 37; strontium-89,90; 
tritium; alkalinity; pH; TOC; asbestos; bulk density; and grain size. The analytical 
suite for surface soils at IHSS 114 is consistent with the analytical suite for soils at 
IHSS 203 and the spray evaporation areas around the East Landfill Pond. Grain size 
and bulk density were added to enable physical characterization of the soil. Table C-14 
presents the surface samples collected and analyses requested for each location. 
Section 4.3 presents the nature and extent of contamination in soils at IHSS 1 14. 

C.6 

C. 6. I 

Geological Investigations \ 

Geological investigations involved drilling boreholes, sampling subsurface geologic 
material in boreholes, and logging drill core to describe the geologic material, 
determine the depth to water, and characterize the chemistry of subsurface geologic 
material upgradient, within, and downgradient of IHSS 114. Physical data from the 
boreholes and CPT profiles (discussed in Section (23.1) were used to design the 
monitoring wells subsequently installed at OU 7. 

Borehole Drilling 

A total of I 1  boreholes was drilled during the Phase I field investigation at OU 7 
(Figure C-7). Drilling locations were chosen to meet the guidelines presented in the 
OU 7 work plan (DOE 1991). All of the locations were assigned 1993 project numbers 
in the 700 series for OU 7, numbering from “70093” to “72493.” Table C- 15 provides 
the borehole drilling details. Drilling locations were staked in November 1992 and 
were cleared in accordance with Geotechnical SOP GT. 10, Borehole Clearing (EG&G 
1992). Radiation field screening was performed at each drilling location on a 17-point 
grid’.using a Bicron Analyst FIDLER in accordance with procedures in Field 
Operations SOP FO. 16, Field Radiological Measurements (EG&G 1992). Drilling 
began in December 1992 and was completed in March 1993. 

Locations were drilled using hollow-stem augers equipped for continuous core 
sampling in accordance with Geotechnical SOP GT.02, Drilling and Sampling Using 
Hollow Stem Auger Techniques (EG&G 1992), using Mobila B-57 drill rigs. 
Continuous core samples were collected from all locations using a 3-inch inside 
diameter,-2-foot sample barrel. While augering, the sampler was mounted to a latch 

. .  
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box in the lead auger, and a “moss system” was used to retrieve the core after each run 
while leaving the augers in place. 

Drilling at borehole locations was accomplished using 6 5/8-inch outside diameter 
hollow-stem augers equipped with continuous samplers and a 7-inch outside diameter 
bit. Borehole locations were drilled into bedrock. Six-inch polyvinyl chloride (PVC) 
surface casing was then installed to isolate surficial materials from bedrock, in 
accordance with Geotechnical SOP GT.03, Isolating Bedrock from Alluvium with 
Grouted Surface Casing (EG&G 1992) and DCN Number 93.01 for Geotechnical SOP 
GT.03, dated February 10, 1993, which allowed surface casing to be set 6 inches to 
2 feet into bedrock instead of 3 to 5 feet. This DCN also allowed 8-inch PVC casing to 
be used when isolating bedrock from landfill material in boreholes that are for the 
purpose of sampling weathered bedrock. Drilling and sampling then continued to a 
depth approximately 2 to 4 feet into unweathered bedrock, after which these boreholes 
(71393, 71593, 71793, 71993 and 72193) were abandoned in accordance with 
guidelines in Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes 
(EG&G 1992). At downgradient boreholes (70993 and 71093), surface casing was not 

installed; these holes were drilled into unweathered bedrock and then immediately 
abandoned according to the same guidelines. 

At the three bedrock well locations (70293, 70593, and 70893), hollow-stem auger 
drilling was used to reach bedrock, after which surface casing was installed in 
accordance with SOP GT.03, Isolating Bedrock from Alluvium with Grouted Surface 
Casing (EG&G 1992). Dfilling then continued using hollow-stem augers until sample 
collection activities were completed or poor core recovery became a problem. At that 
point, rotary coring methods were employed in accordance with Geotechnical SOP 
GT.04, Rotary Drilling and Rock Coring (EG&G 1992). Fresh, potable Rocky Flats 
water was used as the drilling medium. Continuous core was obtained using 1%-inch 
inside diameter, 5-foot core tubes, which were placed within and retrieved from the 

~ 
~ 

- 

lead rod with an overshot system. This method of drilling proceeded until the first 
bedrock sandstone unit was encountered, at which time a screened interval was selected 
and a monitoring well was installed. 

Drill cuttings from all locations were containerized in 30-gallon drums in accordance 
with Field Operations SOP F0.08, Handling of Drilling Fluids and Cuttings (EG&G 
1992). Characterization of the drums will be based on analytical results of the borehole 
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C. 6.2 

samples corresponding to the drill cutting intervals in the drums. Dnuns from drilling 
locations in IHSS 114 were moved to a 90-day RCRA storage area at Rocky Flats. 
Drums from all other drilling locations remain where they were filled. 

All downhole drilling equipment was decontaminated at the main decontzmination 
facility before being used at each new drilling location. Drill rigs were completely 
decontaminated before entering and upon departing IHSS 114 and when the rig became 
dirty enough to require decontamination, in accordance with procedures outlined in 
Field Operations SOP F0.04, Heavy Equipment Decontamination (EG&G 1992). 

All locations not completed as monitoring wells were abandoned in accordance with 
Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes (EG&G 1992). 
Abandoned locations were marked with stainless-steel identification tags secured to the 
concrete at the surface. Identification tags include the designated 700-series location 

\ 

number and date of abandonment. 

Borehole Sampling 

Borehole samples were collected to determine site-specific background concentrations 
of analytes in subsurface geologic materials and characterize leachate-contaminated 
materials beneath and downgradient of the landfill. Nine boreholes were sampled 
(Figure C-7); one upgradient of the landfill (70593), two downgradient of the landfill 
(70993 and 71093), and six within the landfill (71193, 71393, 71593, 71793, 71993, 
and 72193). The work plan called for sampling at all three upgradient boreholes 
(70293, 70593, and 70893). However, the plan was revised to require sampling at only 
one of the three upgradient boreholes based on guidance in work plan modification 
RLB-014-93 (EG&G 1993). Samples were collected at 2-foot increments in alluvium 
and 4-foot increments in bedrock, where core recovery allowed. Location 70493 was 
sampled at intervals where no recovery prevented sampling at borehole 70593. The 
samples from these two locations provided a complete upgradient sampling suite for 
site-specific background characterization. 

Field duplicates and equipment rinse QC samples were collected with the real borehole 
soil samples following QC sampling frequency guidelines in the OU 7 work plan (DOE 
1991). Because core recovery in alluvial and landfill materials was generally poor, 
duplicate QC samples were typically collected from bedrock material. Enough 
duplicate samples were collected at each borehole to comprise 10 percent of the total 

- ~ 
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number of samples from that borehole. Table C-16 presents the borehole samples 
collected and analyses requested for each sampling location. Each borehole sample 
was assigned a unique sample number consisting of a two-letter prefix identifying the 
sample type (BH for borehole) followed by a five-digit number and ending in a two- 
letter suffix identifjkg the subcontractor (ST for Stoller). 

Continuous borehole samples were collected in accordance with the OU 7 work plan 
(DOE 1991) and Geotechnical SOP GT.02, Drilling and Sampling Using Hollow Stem 
Auger Techniques (EG&G 1992). Two types of samples were collected; 3-inch-long 
discrete samples collected in stainless-steel sleeves for VOC analyses and 2- or 4-foot 
composite samples collected from 2-foot core barrels for all other analyses. 

' 

Immediately after the core barrel was opened, the core was scanned for VOCs and 
radioactivity and measured, the stainless-steel sleeve was removed from the barrel, and 
its exposed ends were covered with sheets of Teflon@ and capped. The capped sample 
was then wrapped with black electrical tape, labeled, recorded, bagged, and placed in a 
cooler chilled to 4°C with blue ice. The core was peeled with a stainless-steel putty 
knife to remove any surficial material smeared onto the outside of the core. Then, any 
trash detected while collecting these samples was removed. Trash that was finely 
ground or shredded and was too fine to remove in the field was included in the 
samples. Core material was then placed in a clean stainless-steel bowl and 
homogenized. Typically, most or all of the core in each barrel was removed for the 
composite sample; if any remained, it was preserved in a core box for logging. If only 

~ small amounts of core remained to be boxed, ~ and this material had been homogenized, 
it was placed in an 8-ounce jar and the jar was placed in the box, signifying that the 
core was not in its original condition. All sampling equipment was decontaminated in 
the field between samples in accordance with Field Operations SOP F0.03, General 
Equipment Decontamination (EG&G 1992). 

- 
~ ~ - ~ - - - - -  __ 

~ 

Borehole samples. were containerized, preserved, handled, and shipped in accordance 
with Field Operations SOP FO. 13, Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples (EG&G 1992). 

In accordance with the OU 7 work plan (DOE 1991), borehole samples were analyzed 
for VOCs; SVOCs; PCBs; metals; gross alpha; gross beta; plutonium-239,240; 
americium-241 ; uranium-233,234; uranium-235; uranium-238; cesium-1 37; strontium- 
89; strontium-90; tritium; pH; TOC; nitratelnitrite; nitrate as N; and sulfide. When the 

- 
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volume of material was limited because of poor core recovery, samples were collected 
by priority approximately in the order listed above. The analytical suite for borehole 
samples was developed to address the majority of chemicals and compounds suspected 
to be present at OU 7. However, to evaluate the possible presence of additional 
hazardous constituents resulting from undocumented disposal at OU 7, one sample 
from the buried sediments of the former West Landfill Pond encountered in borehole 
72193 was analyzed for a complete Appendix IX analytical suite. Section 4.4 presents 
the nature! and extent of contamination in subsurface geologic materials. Appendix N 
presents the analytical data. 

\ 

C.6.3 Core Logging 

Continuous core samples were collected from all 23 Phase I borehole drilling and 
monitoring well installation locations (Figures C-7 and C-8). Preliminary core 
descriptions were completed in the field by the rig geologist, and all core not used for 
chemical sampling was boxed at the site. Wooden blocks were labeled and placed in 
the core boxes to mark the beginning and ending depth for each box, the beginning of 
each drilling interval, and to represent sections of no recovery or sections used for 
chemical samples. After being returned to the field trailer, these cores were described 
in detail in accordance with Geotechnical SOP GT.01, Logging Alluvial and Bedrock 
Material (EG&G 1992). Landfill trash descriptions and characterizations were 
included in the core logging routine in accordance with DCN Number 93.01 for 
Geotechnical SOP GT.01, dated January 1 5 ,  1993. Alluvium, colluvium, artificial fill, 
and soil were classified and described according to the Unified Soil Classification 
System. Weathered and unweathered bedrock materials were classified and described 
using the classification scheme in Compton ( 1962), which has been modified for use at 
Rocky Flats and is incorporated in the SOPS. 

c.7 Groundwater Investigations 

Groundwater investigations involved installation, development, and sampling of 
groundwater monitoring wells, monitoring for immiscible layers, measurement of static 
water levels, and performance of drawdown recovery tests. These activities, in 
conjunction with the cone penetration testing and in situ leachate-groundwater sample 
collection (Sections C.3.1 and.C.3.3), were used to estimate hydraulic conductivities of 
alluvial and bedrock material, characterize the flow regime within and around the 
landfill, evaluate the effectiveness of the groundwater intercept system and slurry 
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walls, evaluate the surface water-groundwater interactions at OU 7, determine site- 
specific background concentrations of analytes in groundwater, characterize 
groundwater quality within the landfill, an4 statistically compare landfill leachate- 
groundwater quality to background groundwater quality. 

OU 7 Revised Work Plan 

C. 7. I Monitoring Well Installation 

A total of 16 monitoring wells was installed during the OU 7 Phase I field investigation 
(Figure C-8). Three of the 16 wells were screened in alluvium, 2 in weathered bedrock, 
3 in unweathered bedrock sandstone, and 8 in landfill material. Table C-15 provides 
the drilling and completion details for monitoring wells. Well construction diagrams 
are presented in Appendix F. 

The alluvial-weathered bedrock-unweathered bedrock wells were installed in three 
clusters upgradient of the landfill to the northwest, west, and southwest 
(70093/70 193/70293, 70393/70493/70593, and 70693170893). Because no weathered 
bedrock was encountered in borehole-well 70893, a weathered bedrock well (70793) 
was not installed in the well cluster southwest of the landfill which has only two wells. 
It was anticipated that the unweathered bedrock wells would be screened in the same 
sandstone unit screened in well 0986. Wells 70293 and 70893 were screened in a 
siltstone unit that occurs at a depth of approximately 50 to 65 feet, which is similar to 
the depth of the sandstone unit in well 0986. No sandstone-siltstone unit was 
encountered at this depth in well 70593, so a screen was set in a deeper siltstone unit at 
a depth of 121 to 136 feet. In all cases, the sandstone/siltstone unit was isolated from 

- - the overlying alluvium with grouted surface casing. - - 

Two pairs of wells located along the north and south sides of the west end of the 
landfill were installed with one well inside and one well outside the groundwater 
intercept system (7 1 193/71493 and 7 169317 1 893). Another two well pairs were 
completed within the landfill, with one pair near the center of the landfill 
(72093/72393) and the other near east the face of the landfill (72293/72493). One well 
in each pair was screened at the base of the landfilled material and the other was 
screened at the top of the saturated zone. As specified in the OU 7 work plan (DOE 
1991), the wells were installed as pairs rather than a single well because the saturated 
landfill material was more then 10 feet thick. In both cases, the well screened in the 
upper portion of the landfill material was installed 5 feet upgradient of the well 
screened in the lower portion of the landfill material to prevent possible cross 
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contamination. Well pair 72093/72393 was installed to determine the thickness of 
waste material along the centerline of the landfill. 

Following borehole drilling (Section C.6. l), wells were installed in accordance with the 
OU 7 work plan (DOE 1991) and Geotechnical SOP GT.06 Monitoring Well and 
Piezometer Installation (EG&G 1992). Figure C-9 illustrates the construction 
guidelines for monitoring wells. After the borehole-well was drilled to total depth, 
water and fine-grained sediment were-bailed using a sand bailer until the water was 
almost clear. The well assembly, comprised of a 2-foot sump, 2-inch diameter slotted 
screen, and 2-inch diameter blank casing, was then placed in the hble such that the 
bottom of the screen was at the contact between alluvium and weathered bedrock for 
alluvial wells. In open-hole installation, stainless-steel centralizers were typically 
placed above and below the well screen to ensure that a 2-inch annulus was maintained. 
A silicon sand filter pack was slowly added through a tremie pipe to at least 6 inches 
above the top of the screen. A minimum 2-foot bentonite pellet seal was installed 
immediately above the filter pack and hydrated. Bentonite grout was placed from the 
top of the bentonite seal to the ground surface. Excessive grout loss occurred at well 
72093 in the landfill making it difficult to grout to the surface. DCN Number 93.06 for 
Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation (EG&G 1992), 
dated February 10, 1993, allowed bentonite chips or pellets to be added to the annular 
space to seal off the area losing grout. Following emplacement of the bentonite, it was 
possible to complete grouting to the surface. 

After the bentonite grout was allowed to settle for at least 24 hours, a 5-foot-long, 
6-inch diameter protective steel casing with a locking steel cap was installed over the 
monitoring well riser. Stickup on the monitoring well riser was generally a minimum 
of 2 feet except at well 70693, which had a stickup of 1.2 feet. The protective casing 
was embedded 2 to 3 feet below ground surface in concrete or grout. The annulus 
between the well riser and the protective casing was filled with concrete and an 
external concrete.pad approximately 3 feet square was built around the protective 
casing at the ground surface. The well designation was inscribed in the concrete before 
it hardened and was also welded on the protective casing. Four protective steel posts 
were installed around wells in high-traffic areas (70693/70893, 72093/72393, 
72293/72493). When cold temperatures prevented curing of the concrete pad, surface 
features at many of the wells were completed later than the SOP-specified time frame 
of 24 to 72 hours following well completion. DCN Number 93.05 for Geotechnical 
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SOP GT.06, Monitoring Well and Piezometer Installation (EG&G 1992), dated 
February 10, 1993, allowed for these delays. 

Weathered bedrock wells were installed using the same techniques and equipment as 
alluvial wells except that drilling continued beyond the alluvium-bedrock contact to 
just below the weathered-unweathered bedrock contact. The well was installed such 
that the base of the screen was at the weathered-unweathered bedrock contact and the 
bentonite seal was immediately below the alluvium-bedrock contact, with the top of 
the seal just above this contact, to isolate the screen and filter pack from alluvial 
groundwater. 

Unweathered bedrock wells were constructed in the same fashion as alluvial and 
weathered bedrock wells, except th3t the bedrock was isolated from alluvial materials 
with grouted, 8-inch steel surface casing installed before borehole advancement 
continued past unweathered bedrock in accordance with Geotechnical SOP GT.03, 
Isolating Bedrock from Alluvium with Grouted Surface Casing (EG&G 1992). 
Stainless-steel centralizers were placed on the casing 3 to 5 feet below ground surface 
and 3 to 5 feet from the base of the casing to ensure a minimum 2-inch annular space. 
After the casing was in place, the cement-grout mixture was forced out through pre- 
drilled ports at the base of the casing and into the annulus by pushing a plug down 
through the casing. The annulus was topped off with cement grout to the surface when 
necessary, and the cement grout was allowed to harden for a minimum of 24 hours. 

Drilling through and below the surface casing at bedrock monitoring well locations 
~ 70593 was accomplished using 6 5/8-inch outside diameter - hollow-stem augers ~ 

equipped with continuous samplers mtil unweathered bedrock was reached and sample 
collection activities were completed. Drilling continued in the same manner at bedrock 
monitoring well location 70293 until poor core recovery occurred. The rig was then 
converted for rotary core drilling, and drilling continued in accordance with 
Geotechnical SOP.GT.04, Rotary Drilling and Rock Coring (EG&G 1992) At bedrock 
monitoring well location 70893, drilling through and below surface casing was 

I 

accomplished using only rotary core drilling techniques. After reaching total depth, 
unweathered bedrock wells were generally installed in an open borehole. Because of 
repeated caving, well 70293 was installed within casing rather than within augers or an 
open hole; The caving problem was alleviated when the well was set within casing 
because the smooth-walled casing could be withdrawn without knocking materials 
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loose along the sides of the hole. DCN Number 93.04 for Geotechnicai SOP GT.06, 
Monitoring Well and Piezometer Installation (EG&G 1992), dated February 10, 1993, 
was written to address this method of instllation. 

C. 7.2 Water-Level Measurement 

Static depth-to-water measurements were obtained from December 1992 to March 
1993 to characterize the potentiomefric surface and evaluate the effectiveness of the 
groundwater intercept system. The monitoring well network consists of 37 pre-existing 
wells and 16 newly installed wells in the vicinity of the landfill (Figure C- 10). Two of 
the newly installed wells (71693 and 72493) were dry during this time period. 

Measurements were taken in accordance with Groundwater SOP GW.01, Water Level 
Measurements in Wells and Piezometers’(EG&G 1992). The well cap was removed 
and the well head was screened for vapors with a PID and a combustible gas indicator. 
If VOC or methane gas vapors were detected, the well was allowed to ventilate until 
the vapor concentration levels fell to non-detectable levels with the field instruments. 
When it was determined safe to proceed, a Solinst@ Model 101 water-level meter probe 
was lowered down the well. The water level was measured from the surveyed 
measuring point on the top of the PVC or stainless-steel casing and was recorded to the 
nearest 0.01 foot. Three readings were taken and recorded and an average of the three 
consecutive readings was used to determine the water level. The depth to the bottom of 
the well was measured in the same manner as the water level. The water-level metcr 
was decontaminated before and after use in each well in accordance with Field 
Operations SOP F0.03, General Equipment and Decontamination (EG&G 1992). 
Static water levels were used to construct potentiometric maps included in Section 2.5. 

Monitoring for Immiscible Layers C. 7.3 

Groundwater in 14 of the 16 newly installed monitoring wells was checked in March 
1993 to determine‘ the presence or absence of dense or light immiscible layers of 
nonaqueous phase liquids. The remaining two wells were dry and could not be 
checked. Procedures followed those specified in Groundwater SOP GW.01, Water 
Level Measurements in Wells and Piezometers (EG&G 1992). The well cap was 
removed and the well head was screened with a PID and a combustible gas indicator. 
If VOC or methane gas vapors were detected, the well was allowed to ventilate until 
the vapor concentration levels fell to non-detectable levels with the field instruments. 
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When it was determined safe to proceed, a Solinst@ Model 121 interface meter probe 
was lowered down the well. After checking for light non-aqueous phase liquids at the 
top of the water column, the probe was lowered to the bottom of the well to determine 
the presence or absence of dense non-aqueous phase liquids. The interface meter was 
decontaminated before and after each use in each well in accordance with Field 
Operations SOP F0.03, General Equipment Decontamination (EG&G 1992). No 
immiscible layers were detected during the Phase I field investigation. 

C. 7.4 Well Development 
, 

Monitoring wells were developed to remove drilling fluids and particulates from the 
groundwater and provide physically and chemically representative groundwater 
samples. Newly installed monitoring wells were developed prior to groundwater 
sampling. Two wells (71693 and 72493) were dry, and therefore, were not developed 
during the Phase I field investigation. The wells were later developed as part of the site 
groundwater sampling program. 

Well development was performed in accordance with SOP GW.02, Well Development 
(EG&G 1992). Well development equipment was decontaminated before and after 
each use in accordance with Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992), and stored in clean plastic bags between use. The 
water level and tGtal depth were measured at each well to determine the volume of 
water in the well casing. The minimum volume of water to be purged from a well was 
calculated according to the guidelines in Groundwater SOP GW.02, Well Development 

well casing volume of water. In some wells the total volume purged included water 
lost .during drilling. In the landfill large void spaces commonly occur because of the 
uneven distribution of waste materials. Water lost during drilling was considered 
unrecoverable in these areas. DCN Number 93.01 for Groundwater SOP GW.02, Well 
Development (EG<&G 1992), dated April 13, 1993, limited the volume of purge water 
to five well casing volumes for wells (70893 and 72393) where these conditions 
existed. 

~ (EG&G 1992). Generally, the purge amount was a minimum of five times the initial ~ ~- - 

I 

During development, water was slowly evacuated from the wells using a Teflon@ 
bailer andor an inertial pump. The purge water was emptied in a graduated 5-gallon 
bucket to measure the amount of water removed and then transferred to a holding tank 
for proper disposal. The purge and decontamination water were handled in accordance 

I 

I 
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with Field Operations SOP F0.07, Handling of Decontamination and Wash Water 
(EG&G 1992). Field parameters including pH, temperature, specific conductance, and 
turbidity were measured following the procedures outlined in Groundwater SOP 
GW.05, Field Measurement of Groundwater Field Parameters (EG&G 1992). 
Parameters were measured at regular intervals at least once for each well casing volume 
purged. Estimated recharge rates were measured for low-yielding wells in accordance 
with Groundwater SOP GW.01, Water Level Measurements in Wells and Piezometers 
(EG&G 1992). 

A well was considered fully developed when the following conditions were met: (1) a 
minimum of five casing volumes of water was removed; (2) field parameter 
measurements of pH, temperature, specific conductance, and turbidity had stabilized 
over three consecutive readings; and (3) the purged water became free of suspended 
sediment. Wells that dewatered during the development activities were revisited a 
number of times over several days in order to remove the required volume of water. In 
cases where the wells went dry, temperature instability occurred. This was a result of 
ambient air and purge equipment temperature differences. DCN Number 93.02 for 
Groundwater SOP GW.02, Well Development (EG&G 1992), dated May 13, 1993, 
was written to waive the requirement for temperature stabilization under such 
conditions. These conditions occurred at monitoring wells 70293, 70593, 70893, 
71 193, and 72293. 

C. 7.5 Drawdown Recovery Tests 

Drawdown recovery tests (aquifer permeability tests) were performed on 14 of the 16 
newly installed OU .7 wells in March and April 1993 to estimate the hydraulic 
conductivity of saturated geologic materials including the Rocky Flats Alluvium, 
weathered Arapahoe and Laramie Formation, the uppermost sandstone unit in 
unweathered Arapahoe and Laramie Formation, and the artificial fill. Two of the 16 
wells (7 1693 and .72493) were not tested because they were dry. Drawdown recovery 
tests were performed after wells were developed, the first month of groundwater 
sampling was completed, and the static water level had apparently stabilized. Table C4 
lists the monitoring wells in which drawdown recovery tests were performed. 
Figure C-8 shows their locations. 

The drawdown recovery test method, which involves lowering a bailer into a well and 
withdrawing a volume of water from the well to lower the water level by approximately 
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2 to 6 feet, was used to evaluate hydraulic conductivity. This method was considered 
more appropriate than the slug injection test method, which involves lowering a “slug” 
into the water to rake the water level in the wcll. The slug injection test method was 
initially attempted, but was rejected because of an insignificant rise in the water level 
after the “slug” was lowered down the well. 

All 14 drawdown recovery tests conducted during the Phase I field investigation were 
performed in accordance with Groundwater SOP GW.04, Slug Tests (EG&G 1992). 
After removing the well cap and monitoring the well for health and safety purposes, the 
static water level at the well was measured and verified to the nearest 0.01 foot from 
the measuring point using a Solinst@ water-level meter. The total depth of the well 
was measured and verified using a weighted tape measure. Water level and total depth 
measurements were recorded and compared to previous measurements to confirm 
water-level stabilization. When it was determined that the water level had stabilized, 
the test setup was initiated. 

A Hermit@ SE 1000 data logger was coupled to a transducer with a sensitivity of 10 

pounds per square inch and capable of measuring hydraulic head to an accuracy of 
approximately three one-thousandths of a foot. The data logger was programmed to 
record change in hydraulic head (in feet) above the transducer at a logarithmic rate. All 
transducer specifications provided by the manufacturer, including serial number, 
linearity, scale, and offset, were programmed into the data logger prior to the initiation 
of each test. The transducer was lowered into the well to a depth at which it would not 

~ be - disturbed by a bailer and the transducer cable was secured to the well casing with 
tape to maintain the appropriate depth of the probe. To ensure that the 6ansducer-and 
logger were working and reading properly, the transducer cable was raised and lowered 
in the well while the change in hydraulic head was observed on the data logger visual 
read out screen. After the visual check was completed, the water level was allowed to 
stabilize, and the test was referenced to zero. 

- ~ - 
~ 

. -  
- -  

After the test was set up and instruments were checked for proper functioning, a 3-foot- 
long or 6-foot-long (depending on the length of the water column) Teflon@ bailer was 

lowered down the well. Water was purged fiom the well quickly, to minimize 
disturbance to the transducer, until an appropriate drawdown (approximately 2 to 6 
feet) was achieved. The test was started immediately following the removal of the last 
bailer of water fiom the well. The water purged fiom the well was containerized and 
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disposed in accordance with Field Operations SOP F0.05, Handling of Purge and 
Development Water (EG&G 1992). Purge rates, volumes of water removed, test-start 
times, and initial drawdowns were recorded. 

The duration of the test was dependent on the drawdown recovery rate (the rate at 
which the drawdown approaches zero). The test was considered complete when the 
water level recovered to 90 percent of the drawdown depth. The drawdown and 
percent recovery were checked by scanning the measurements recorded in the data 
logger. After water levels had recovered, the test was terminated. Before and after 
each test, all equipment that came into contact with groundwater was decontaminated 
following procedures in Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992). 

After a data logger had reached test storage capacity (10 tests), the data collected were 
downloaded into a computer. Two data files were downloaded from the data logger for 
each test, One file, identified by the extension “.DAT,” includes programmed 
information for the test and transducer as well as the time versus drawdown data. The 
second file, identified by the extension “.ASC,” includes only time versus drawdown 
data and is in an ASCII, two-column format. All test files were named according to 
well identification number. For example, the files for the test performed at well 70093 
were labeled as 70093.DAT and 70093.ASC. The “.ASC” files were imported into a 
software program (AQTESOLV 1.1) (Geraghty and Miller, Inc. 1991), which 
computed the estimated hydraulic properties using the appropriate analytical solutions. 
Section 2.5.2 discusses analytical solution methods, data analysis, and drawdown 
recovery test results. 

C. 7.6 Groundwater Sampling 

The groundwatering monitoring well network at the present landfill consists of 53 
monitoring wells (Figure C-IO); 37 wells installed prior to the OU 7 Phase I 
investigation and’16 wells installed during the investigation. Fifteen of the 16 new 
wells were sampled monthly for four months beginning in March 1993 and ending in 
June 1993. One well (72493) was dry. Slow recharge rates at 8 wells (70493, 70593, 
70893, 71193, 71493, 71693, 72093, and 72293) resulted in collection of partial 
groundwater sample suites. Full groundwater sample suites were collected from the 
other 7 wells. The 37 pre-existing wells were sampled during the fourth quarter of 
1992 and first quarter of 1993. Samples collected from upgradient monitoring wells 
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were used to determine site-specific background concentrations of analytes. Samples 
collected from monitoring wells within the landfill were used to characterize 
groundwater quality and evaluate the effectiveness of the groundwater intercept system 
by comparing analytical data from well pairs that straddle the system. 

In addition to real groundwater samples, duplicate, equipment rinse, and trip blank QC 
samples were collected following QC sampling frequency guidelines in the OU 7 work 
plan (DOE 1991). Matrix spike (MS), matrix spike duplicate (MSD), and laboratory 
replicate QC samples were collected in accordance with Groundwater SOP GW.06, 
Groundwater Sampling (EG&G 1992). Each groundwater sampli was assigned a 
unique sample number consisting of a two-letter prefix identieing the sample type 
(GW for groundwater) followed by a five-digit number and ending in a two-letter 
suffix identifjing the subcontractor (ST for Stoiler or WC for Woodward-Clyde). For 
matrix spikes and matrix spike duplicates, the suffix MS or MSD was added after the 
subcontractor suffix. 

Groundwater samples were collected in accordance with the OU 7 work plan (DOE 
1991) and Groundwater SOPS GW.06, Groundwater Sampling, and GW.01, Water 
Level Measurements in Wells and Piezometers (EG&G 1992). Water level and total 
depth measurements were taken to determine the volume of water in the well casing. 
The data were subsequently used to calculate the casing and purge volumes. Standing 
water was purged from the well with a Teflon@ bailer. A minimum of three well casing 
volumes was purged to guarantee that the sample was representative of the 
groundwater in the formation. 

Radiation screen samples were collected fiom the purge water. Field parameters 
including conductivity, pH, temperature, dissolved oxygen, and turbidity were 
measured fiom an aliquot of the first bailer of water in accordance with Groundwater 
SOP GW.05, Field Measurement of Groundwater Field Parameters (EG&G 1992). 
Conductivity, pH,, and temperature were subsequently measured for every half-casing 
volume of water removed from the well. Turbidity and dissolved oxygen were 
measured a second time during well purging; the chosen sample for the second 
measurement was determined at the discretion of the field crew. If the well dewatered 
while purging, a final set of conductivity, pH, temperature, turbidity, and alkalinity 
parameters was measured prior to collecting. groundwater samples. A well was 
considered dewatered when the water level required longer than 30 minutes to recover 

_ - 
~ - - - _ _  - _  - .  ~ 
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to at least 90 percent of the static water level. Weil purging was considered complete 
when one of the following conditions was met: (1) three casing volumes had been 
purged and the field parameter measurements had stabilized (measurements were 
within 10 percent of each other) or (2) the well dewatered. The purge and 
decontamination water were handled in accordance with Field Operations SOP F0.07, 
Handling of Decontamination and Wash Water (EG&G 1992). 

After completion of well purging, groundwater samples were collected using a 
Teflonabailer. VOC samples were collected from the first bailer of water. The bailer 
was equipped with a bottom-decanting control valve to transfer the sample to the 
appropriate container. The 
remaining unfiltered samples were transferred directly from the bailer to the 
appropriate containers using a bottom-emptying device. Samples for dissolved 
analyses were transferred to a stainless-steel bucket and filtered using a peristaltic 
pump with a disposable 0.45-micron filter. The disposable filter was attached to the 
decontaminated sample delivery line so that the filtered samples could be transferred 
directly to the appropriate containers. All sampling equipment was decontaminated 
between locations in accordance with Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992). 

Care was taken to prevent aeration of the sample. 

Groundwater samples were containerized, preserved, handled, and shipped in 
accordance with the work plan (DOE 1991) and Field Operations SOP F0.13, 
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
(EG&G 1992). All samples were labeled, recorded, bagged, and placed in a cooler 
immediately after collection. The pH of preserved samples was checked before 
securing coolers. 

Based on previous investigations of groundwater quality, IHSS 114 may contribute 
VOCs, SVOCs, metals, inorganics, and radionuclides to groundwater. Polychlorinated 
biphenyls are not expected in OU 7 groundwater because of the very low solubility of 
these compounds in water. In accordance with the OU 7 work plan (DOE 1991), 
groundwater samples were analyzed for VOCs; SVOCs; water-quality parameters 
(chloride, fluoride, sulfate, silicon, carbonate, bicarbonate, TDS, TSS) sulfide; 
nitratehitrite; dissolved and total metals; dissolved gross alpha; dissolved gross beta; 
dissolved . uranium-233,234; dissolved uranium-235; dissolved uranium-238; total 
plutonium-239,240; total americium-24 1 ; dissolved cesium- 137; dissolved strontium- 
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89,90; dissolved plutonium-239,240; dissolved americium-24 1 ; tritium; and cyanide. 
Table C-17 presents the groundwater samples collected and analyses requested for each 
of the four sampling events. Samples were collected by priority in the appropriate 
order listed above. The analytical suite for groundwater samples was developed to 
address the majority of chemicals and compounds that were landfilled, handled, or 
suspected to be present at OU 7. However, to evalxite the possible presence of 
additional hazardous constituents resulting fiom undocumented disposal at OU 7, one 
groundwater sample fiom well 72093 was analyzed for a complete Appendix IX 
analytical suite. Section 4.7 discusses the nature and extent of ,contamination in 
groundwater at OU 7. 

C.8 Ecological Investigations 

Ecological investigations included aquatic toxicity testing and field surveys, tissue 
sampling, and tissue analysis of vegetation, small mammals, benthic 
macroinvetebrates, and fishes. Aquatic toxicity tests were performed to provide 
preliminary screening data for OU 7 surface waters. Field surveys were performed to 
characterize current biological site conditions in terms of species composition, habitat 
characteristics, and community organization. Tissue sampling and analysis were 
conducted to assess the adverse effects of contaminants on receptor species. 

Proposed field activities for the environmental evaluation also included field surveys, 
tissue sampling, and tissue analysis of arthropods; field surveys of large mammals, 
birds, reptiles, and amphibians; and periphyton and plankton sampling. These 

- - - - - ~- -activities were not performed because of the limited habitat-in OK7. - -  

Table C-18 presents biota samples collected and analyses requested for all sampling 
locations. Each sample was assigned a unique sample number beginning with a two- 
letter prefix identifying the sample type (BI for biota) followed by a five-digit number 
and ending with a two-letter suffix identifying the subcontractor (ST for Stoller). 
Section 2.7 discusses the ecological site characterization for OU 7. 

C. 8.1 Vegetation Sampling 

The purpose of vegetaticn sampling was to identify species composition, richness 
dominance, and cover, and to provide tissue for analyses. The data provided 
information for the description of site vegetation characteristics and identification of 
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protected vegetation species or habitats for the ecological site characterization (Section 
2.7). 

OU 7 Revised Work Plan 

C. 8.2 

Two of 10 50-meter transects proposed in the OU 7 work plan (DOE 1991) were 
sampled within the OU 7 boundary. The other eight transects were canceled because of 
the sparsity of vegetation in OU 7. Samples were collected using the techniques 
described in Ecology SOP EE.10, Sampling of Vegetation (EG&G 1992). Transect 
BI700092, sampled in October 1992, is located near IHSS 203, 5 meters west of the 
road. Transect BI600392, which is part of the Phase I RFI/RI for OU 6, was also 
sampled in October 1992. It is located in IHSS 167.3, 35 meters .south of the East 
Landfill Pond. Figure C-1 1 shows the sampling locations. Six 30-gram tissue samples 
were collected from each transect, as specified in the OU 7 work plan (DOE 1991). 
The tissue samples included three forb and three grass samples. These samples were 
analyzed for metals (aluminum, arsenic, beryllium, chromium, copper, lead, mercury, 
nickel, selenium, and zinc) and radionuclides (gross alpha; gross beta; plutonium- 
239,240; americium-241 ; uranium-233,234; uranium-235; uranium-238; strontium- 
89,90; and cesium-137). 

Small Mammal Surveying and Sampling 

Small mammal populations were surveyed to determine habitat use and relative 
abundance. Individuals were collected for tissue analysis along trap lines collocated 
with vegetation transects at BI700092 and BI600392. Figure C-1 1 shows these 
sampling locations. The data were used to determine food-web relationships. 

Two trap lines were set up for minimum of four trap 'nights in November 1992, and 
small mammals were collected using the live trapping techniques described in Ecology 
SOP EE.06, Sampling of Small Mammals (EG&G 1992). Three 30-gram tissue 
samples were collected from each location as specified in the OU 7 work plan (DOE 
1991). The samples were analyzed for metals (aluminum, arsenic, beryllium. 
chromium, copper, 'lead, mercury, nickel, selenium, and zinc) and radionuclides (gross 
alpha; gross beta; plutonium-239,240; americium-241; uranium-233,234; uranium-235; 
uranium-238; strontium-89,90; and cesium- 137). 
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C. 8.3 Benthic Macroinvertebrate Sampling 

Benthic macroinvertebrates were sampled to determine the composition and relative 
abundance of species present. Benthic macroinvertebrates are intimately exposed to 
both sediment and water, are important components of the food web and other 
ecosystems functions, and respond relatively predictably to both organic and inorganic 
contamination. The data were used to determine food web relationships and habitat 
viability. 

Five benthic 'macroinvertebrate samples were collected at the East'Landfill Pond in 
April 1993, in accordance with Ecology SOP EE.02, Sampling of Benthic 
Macroinvertebrates (EG&G 1992). One sample was collected at the mid-point of each 
of the north and south pond margins approximately 10 meters from shore. The inlet 
was sampled in the littoral zone, approximately 15 meters from shore. An additional 
sample was collected at the mid-point of the dam, approximately 10 meters from the 
dam. The f i f i  sample was collected in the middle of the pond at a location aligned 
with the north and south sample locations. Figure C-11 shows these sampling 
locations. 

C. 8.4 Fish Sampling 

Fish sampling was attempted to determine composition of fish species present and 
provide tissue for analyses. Fish can be important components of ecological 
assessments because they are relatively long-lived, occupy upper trophic levels of 

- - aquatic ecosystems, and may spend their entire lives in small areas. ~ ~. - -  

Sampling was performed with minnow traps at three locations in the East Landfill 
Pond'for three consecutive nights in November 1992 and again in April 1993 in 
accordance with Ecology EE.04, Sampling of Fishes (EG&G 1992). Fish sampling 
was also performed with gill nets at two locations in the East Landfill Pond for three 
consecutive days.in May 1993. Gill nets were placed at right angles to provide 
complete coverage of the pond, with one net trending north-south from the north side 
of the pond to the center and the other net trending east-west from the dam to the center 
of the pond. No fish were caught in the minnow traps or the gill nets. 
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C. 8.5 

c.9 

c.10 

Aquatic Toxicity Testing 

Samples were collected for toxicological testing to provide a preliminary assessment of 
OU 7 surface waters and to ultimately establish the link between adverse ecological 
effects and known contamination. 

Both the water and sediment toxicity tests were completed on samples collected at two 
locations in the East Landfill Pond (SED70093 and SED70293) in March 1993. One 
fish species, fathead minnows (Pimephales promelas), and one cladoceran 
(Ceriodaphnia dubia) were used to test the toxicity of water. Sediment toxicity tests 
were completed using the amphipod (Hyallela azteca) as a test species. Sediment 
samples were collected in accordance with Surface Water SOP SW.06, Sediment 
Sampling (EG&G 1992). Water samples were collected in accordance with Surface 
Water SOP SW.03, Surface Water Sampling (EG&G 1992). Sampling locations are 
shown in Figure C-1 1 . 

Conclusions 

Results of the Phase I RFIM are discussed in the body of the main report. Section 2 
presents the site characterization. Section 4 presents the nature and extent of 
contamination. Data are presented in the supporting appendices. 
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Soil Water 
Roqulnd TAL Appmdlx IX R.qulrsd TAL Appmdlx IX 

Repofted IIetecUon l b ~ 0 e t a c l l o n  Detectton Repolted[ktrctlon RbwbdD.tecUon D.tecUon 
CAS No. Umlt Ftange Umlt Ranw Umlt Unlt Umlt Ranp, Umlt Rangr Llmlt Unit 

~univ&Ulr  Oqpsnlc Compounds (continued) 

4-Chloroanilme' 

4-Melhylphenor 10644-5 340 ~ 1700 NR 
4-Chlorophenykphenyl ether' 

4-N1Iroandlne' 

33000 rghs 8.110 10- 100 10 00 PWL 
8 - 110 10 - 100 10 00 p9/1 

33000 rghs 8 -  110 10- 10 10 00 rg/L , 

160000 Pence 42 - 550 48 ~ 500 50 00 p911 

16ofl00 r m g  42 - 550 48 - 500 50 00 IJgR ~ 

8 -  110 10-100 10 00 P9/L , 

106-478 340 - 1700 380 - 790 

. 7005-72-3 340 - 1700 380 - 790 33000 pghg 

lOM)18 1700 - 8700 1900 - 3900 

4-Ntrophenol' 100-02-7 1700-8700 1800-3900 

BN~tro-o-tOIu~d\ne 99-55-8 NA 760 - 1600 NA Psnc9 NA 20 - 200 NA 
7, i2-D1melhylbenz(a)anthracene 57-978 NA 760 - 1600 NA 

Awnaphlhybne' 206-96-8 340 ~ 1700 380 - 790 

N-(4-Ethoxyphenyl)awtamide 6244-2 NA 380-790 NA 

N-9H-Fluoren-2-yCawtamlde 53-96-3 NA 760 - 1600 NA 

1 2-D1hydro-3-methylbenz0)aceanthrylene 56-49-5 NA 380 - 790 NA 

Benzenamine 62-53-3 NA 
N.N-DunelhyC4-phenylazo)benrenamine 60-1 1-7 NA 760 - 1600 NA 
4-Chlor~alpha-(4chlorophenyl)-alpha- 510-154 NA 380 - 790 NA 

alpha, alpha-Dimslhyl benzeneethanamlne 122048 NA 1900 - 3900 NA 

rsnce HA 20 - 200 NA )19/1 

33000 pg/kg 8 - 110 10 - 100 1000 r9/1 
r m g  MA 10 - 100 NA Ps/L 
rgh9  NA 20 - 200 NA p9/1 

33000 rsns 8 -  110 10 ~ 100 10 00 rsn 
P9kQ NA 10 ~ 100 NA m- 

.. 
63-32-9 340 - 1700 380 - 790 33000 p m g  Awnaphthene' 

120-12-7 340 - 1700 380 - 790 Anthracene' 

3,5-Dichlor~N-(l,IdirnethyC2-propynl)bnzam~de 23950-58-5 NA 380 - 790 N A I  r m g  NA 10- 100 NA p9/1 

1900 - 3900 N A ]  r m g  NA 50-500 NA Ps/L - 
r m 9  NA 70 - 200 NR p9/1 

rm9 NA 10 ~ 100 NA PglL 

r m 9  NA 50 - 500 NA rslL 
8-110 10.100 10 00 p911 

33000 P*g 8-110 10- 100 1000 rg/L 
8 -  110 10-100 10 00 MIL 
8-110 10- 100 1000 P W  

33000 rghg  8 -  110 10 ~ 100 10 00 PglL Benzo(k)Ruoranthene' 20748-9 340 1700 380-790 

42 - 550 48 - 500 50 00 N I L  
8 -  lld 10 - 100 10 00 p911 

r m 9  NA 10 - 100 NA PgjL beta-Naphthylamine 91-59-8 NA 380 ~ 790 N A ,  

Bis(2-chloroathoxy)mthane' 11 1-91-1 340 - 1700 380 - 790 33000 gghg 8-110 10 - 100 10 00 

8 -  110 10. '00 10 00 p9/1 

8-110 10 - 100 10 00 p9/1 

8 -  110 10 - 100 10 00 I@L 

hydroxybenzeneacelic aud elhyl ester 

Bonzo(a)anlhramne' 56-55.3 340 - 1700 380 - 790 33000 pgkg 

Benzo(b)fluoranlhene' 205-99-2 340 - 1700 380 ~ 790 33000 r g k g  

Banzo(ghi)perylene' 191-24-2 340 - 1700 380 - 790 33000 pgkg 

Benzoic Aud' 65-85-0 1700 - 8700 1900 - 3900 160000 pgkg 

Benzyl Alcohol' 100-518 340- 1700 380 - 790 33000 pgkg 

50-32-8 340 - 1700 380 - 790 Benzo(a)pyrene' 

Bis(2-chlor~thyl)elher~ 11 1-444 340 - 1700 380 - 790 33000 ligkg 

B1~(2-chloroisopropyI)eIher' 108-60-1 340 - 1700 380 ~ 790 33000 r g k g  

Bis( 2ethylhexyl)phlhalale' 1 17-81 -7 340 - 1700 380 - 790 33000 vgkg 
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'I 

I 

Definitions 

Chemical AbruacLs Scrvia Regisvy Number 
milligrams pcr kilogram 
milligrams pcr liter 
not appliclblc 
not reponed 
polychlorinaud biphenyls 
piwcurics per gram 
picocurics per liw 
Target Analyte List 
micrograms per kilogram 
micrograms per liter 

Contract Laboratory Program :CLP) ~ a l y t c  
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Table C-2 
Comparison of Proposed to Actual Field Activities 

Proposad Field AcUv lW 

Review new data 

Perform a visual inspection 

Perform 38 cone penetration 
tests (CPTs) 

None 

Collect 2 in situ soil-gas 
samples (SGS) from the vadose 
zone at 38 locations (76 total 
samples) 

Analyze in situ soil-gas samples 
for methane, hydrogen sulfide, 
trichloroethene (TCE), 1,2- 
dichloroethene (I ,2-DCE), 
1,1,1 -trichloroethane (1 ,I ,1- 
TCA), acetone, 2-butanone, 
methylene chloride, toluene, 
and total xylenes using a field 
gas chromatogram (GC) 

Actual Nefd Actlvltles 
IHSS 114-F 

Reviewed and evaluated new 
data and incorporated data into 
the revised work plan 
Inspected landfill for hazards 
and evaluated impact of daily 
waste operations on field 
activities 
Performed 36 CPTs (Tables C-3 
and C-5) 

Performed a screening-level 
gas survey at 33 locations; total 
gas, methane, non-methane 
organic compounds, and carbon 
dioxide were measured at 5-foot 
intervals with field instruments 
(Tables C-3 and C-6) 
Collected in situ soil-gas 
samples at 33 locations (68 
total samples) (Table C-3) 

Analyses were conducted 
(Table C-7) 

Devlatlone 
sent Landfill 
No deviations 

No deviations 

2 CPT locations canceled 

Ydditional field activities 

2 SGS locations canceled 

No samples collected at 3 SGS 
locations due to tip refusal on 3 
attempts 

One additional sample collected 
on the second attempt at 4 
locations due to tip refusal on 
the first attempt 
- .  ~~ 

~ 

Only 1 sample collected at 3 
locations due to shallow tip 
refusal on 3 attempts 
No deviations 

None 

None 

CPTO1693 canceled due to 
inaccessibility; CPTO2193 
canceled because 2 other 
locations encountered the West 
Landfill Pond sediments 
Survey performed to 
characterize the distribution of 
landfill-associated gases; 
samples MET00293- 
METOl 593, METOl 89% 
MET02093, MET02293- 
MET03793 collected 
SGS01693 and SGS02193 

SGSOOI 93, SGSOl793, and 
SGS03893; deviations due to 
field conditions 

SGS00493, SGS00993, 
SGS01293, and SGS01393 

SGS02693, SGS02793, and 
SGS03593;' deviations due to 
field conditions 
None 
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Proposed Field ActlvlUes 
Collect up to 3 in situ leachate- 
groundwater samples with the 
BAT@ system from the 
saturated zone at 38 locations 
(maximum of 114 samples) 

Analyze headspace of the 
leachate-groundwater samples 
for methane, hydrogen sulfide, 

acetone, 2-butanone, methylene 
chloride, toluene, and total 
xylenes using a field GC 
Drill 11 boreholes . 

Collect continuous borehole 
samples at 11 locations 

TCE, l,P-DCE, 1,l.l-TCA, 

Actual Field Actlvltles 
Attempted to collect 66 in situ 
leachate-groundwater samples 
at 30 locations (Table C-5) 

Collected 26 in situ leachate- 
groundwater samples at 16 
locations (Table C-3) 

9nalyses were performed 
[Table C-8) 

Drilled 11 boreholes (Table C4)  
Collected continuous borehole 
samples at 9 locations (Table 

C-4) 

. Deviations 
Proposed number of samples 
per iocation revised due to 
limited thickness of saturated 
zone 

5 locations canceled,(see 
above) 

2 locations canceled because 
nearby wells were dry 

1 location canceled because 
water level was below landfill- 
bedrock contact 

Samples not collected due to tip 
refusal at 7 locations 

No leachate-groundwater 
encountered at 7 locations 

No deviations 

No deviations 
2 upgradient borehole locations 
not sampled as per work plan 
modification (letter 93-RF-0498) 

Continuous samples collected 
Nhere core recovery allowed 

Comments 
3 samples if  saturated zone 
greater than 10 feet thick; 2 
samples if saturated zone 5-10 
feet thick; 1 sample if saturated 
zone less than 5 feet thick 

BATO1693, BATO2193. 
BAT001 93. BATOl 793, and 
BAT03893; deviations due to 
field conditions 

BAT03393 and BAT03693; 
deviations due to field 
conditions 

BATO2093; deviations due to 
field conditions 

BAT00293, BAT00993, 
BATO1493, BATO2693, 
BAT02793. BATO3093, 
BATO3193; deviations due to 
field conditions 

BATOO393, BAT00493, 
BATOO593, BATOl 293. 
BAT02293, BATO2593, ' 

BAT03593; deviations due to 
field conditions 
Yone 

Yone 
70293 and 70893; work plan 
nodification approved via 
rormal correspondence from the 
Solorado Department of Health 
:CDH) 

Deviations due to field 
mditions 
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Proposed Field Activities 
Analyze borehole samples for 
volatile organic compounds 
(VOCs), semivolatile organic 
compounds (SVOCs), 
polychlorinated biphenyls 
(PCBs), metals, radionuclides, 
and inorganics 
Perform borehole packer tests 
at 8 locations 

Drill and install 15 monitoring 
wells 

Measure leachate-groundwater 
levels monthly 

Collect leachate-groundwater 
samples at 16 newly installed 
wells quarterly for one year 

Measure field parameters and 
analyze groundwater samples 
for VOCs, SVOCs, waterquality 
parameters, dissolved and total 
metals, dissolved and total 
radionuclides, sulfide, nitrate, 
and cyanide 
Collect 1 sediment sample from 
each 10-inch depth interval at 3 
locations at the East Landfill 
Pond 
Analyze sediment samples for 
VOCs, SVOCs. metals, 
radionuclides, and inorganics 

Actual meld Actlvltles 
Analyses were performed 
(Table C-16) 

Performed drawdown recovery 
tests at 14 locations (Table (2-4) 

Installed 16 monitoring wells 
(Table C4)  

Measured leachate 
groundwater levels in existing 
and newly installed welk . 

monthly from December 1992 to 
March 1993 
Collected leachategroundwater 
samples at 15 newly installed 
wells monthly for 4 months 
(Table C-4) 

Collected a full sample suite 
from 7 wells, and a partial suite 
from 8 wells (Table C-17) 
Field parameters were 
measured and analyses were 
performed (Table C-17) 

Collected 1 sediment sample 
from the 0- to 10-inch depth 
interval at each of 3 locations 
(Table C-10) 
Analyses were performed 
(Table C-10) 

0 

No deviations 

Drawdown recovery tests 
performed rather than packer 
tests as per work plan 
modification (letter 93-RF-0498) 

No weathered bedrock well 
installed at location 11 

No deviations 

1 well dry for 4 months 

Samples collected monthly 
rather than quarterly as per 
work plan modification (letter 
93-RF-0498) 

Partial sample suites were ~ ~ . 

collected due to low volume and 
slow recharge 
No deviations 

No deviations 

~ 

No deviations 

Comments 
None 

Drawdown recovery tests not 
performed in dry wells (71693 
and 72493): work plan 
modification approved via 
formal correspondence from 
CM.1 
Weathered bedrock not 
identified in designated 
borehole 

2 wells installed at work plan 
locations 5 and 6 in the landfill 
because thickness of saturated 
material is greater than 10 feet 
None 

72493 

Deviation due to schedule 
constraints; work plan 
modification approved via 
formal correspondence from 
CDH 

- - .  
Deviations-due-tofield 
conditions 

~. 

None 

Sample depth only 10 inches 
because sediment was thinner 
than anticipated 

None 
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I 

Proposed Fleld Actlvitles 
Collect 1 leachate-surface- 
water sample monthly from 2 
locations at the East Landfill 
Pond 

Measure field parameters and 
analyze leachate-surface-water 
samples for VOCs, SVOCs, 
waterquality parameters, 
dissolved and total metals, 
dissolved and total 
radionuclides, nitrate, cyanide, 
and sulfide 
Measure discharge from 
leachate seep 
Collect effluent-surface water 
samples monthly from the 
groundwater intercept system 
discharge points 

Measure field parameters and 
analyze effluent samples for 
VOCs, SVOCs, waterquality 
parameters, dissolved and total 
metals, dissolved and total 
radionuclides, nitrate, cyanide, 
and sulfide 
Measure discharge flow rate 
from groundwater intercept 
system at two discharge points 
Survey all sample location 
mints 

None 

None 

Review new data 

Perform a visual inspection 

Actual Fleld Activltles 
Collected 1 leachate-surface- 
water sample monthly at 
surface-water (SW) stations 
SW097 and SW098 from 
December 1992 to March 1993 
(Table C-9) 
Field parameters were 
measured and analyses were 
performed (Table C-9) 

Discharge was estimated during 
sampling at SW097 
Collected 1 surface-water , 
sample at SWO99 in March 
1993 (Table C-9) 

Field parameters were 
measured and analyses were 
performed on samples collected 
[Table C-9) 

Discharge flow rate was 
measured at SWO99 

Surveyed 36 CPT, 11 borehole, 
and 16 monitoring well locations 
Zollected 22 surface-soil 
samples at the Present Landfill 
:IHSS 114) (Table C-14) 

9nalyzed surface-soil samples 
!or SVOCs, metals, 
?adionuclides, asbestos, total 
xganic carbon (TOC), pH, 
alkalinrty, bulk density, and 

Deviations 
No deviations 

No deviations 

No deviations 

~ 

Stations SWO99 and SWlOO 
were frozen in December 1992, 
January 1993, and February 
1993; station SWlOO was dry in 
March 1993 
No deviations 

Station SW100 was dry 

No deviations 

9dditional field activities 

Additional field activities 

. Comments 
None 

None 

None 

Deviations due to field 
conditions 

None 

Deviation due to field conditions 

None 

Surface-soil samples collected 
as per the OU 7 work plan 
addendum, approved via formal 
correspondence from CDH 
Surface-soil samples analyzed 
as per the OU 7 work plan 
addendum, approved via formal 
correspondence from CDH 

grain size (Table C-14) 

~~ 
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Comments Actual Field Activities Deviations Proposed Field Activities 
Perfomi radiation field 
screening 

Performed a prework radiation 
survey on a 25-foot grid using a 
Bicron Analyst Field Instrument 
for the Detection of Low Energy 
Radiation (FIDLER) 

Shielded Geiger-Mueller 
detector survey not performed 
as per work plan modification 
(letter 93-RF-3428) 

~ 

Surface-soil (SS) samples were 
collected and analyzed for 
radionuclides instead; work plan 
modification approved via 
formal correspondence from 
CDH 
Original locations SS712593 - 
SS715993 

Collected 1 soil-gas sample at 
35 grid locations 

Collected 1 soil-gas sample at 
49 grid locations (Table C-1 1) 

Added 14 grid locations based 
on results of initial soil-gas 
analyses 

Additional locations SS716093 - 
SS717393 
Higher detection limit 
acceptable for screening level 
data; work plan modification 
approved via formal 
correspondence from CDH 

Detection limit changed as per 
work plan modification (letter 
93-RF-0498) 

Analyses were conducted for all 
target analytes except methane 
and hydrogen sulfide using'a 
detection limit of 1 milligram per 
liter (mglL) (Table (2-1 1) 

Analyze soilgas samples with a 
field GC for methane, hydrogen 
sulfide, TCE. 1,2-DCE, l,l,l- 
TCA, acetone, 2-butanone, 
methylene chloride, toluene, 
and total xylene using a 
detection limit of 1 microgram 
per liter (pglL) 

Photoionization detector 
specified in the work plan was 
unable to detect methane or 
hydrogen sulfide 

Methane and hydrogen sulfide 
are not appropriate target 
analytes for IHSS 203 
according to the operational 
history 
Deviations due to field results Sampled the 14 locations added 

for soilgas survey 
Systematic rather than biased 
sampling was used because 
analytes were measured above 
background at random locations 
across the site 

Collected 1 surface-soil sample 
at 49 grid locations (Table C-12) 
Collected 1 subsurface geologic 
material sample at 18 locations 
(Table C-12) 

Collect 1 surface-soil sample at 
35 grid locations 
Collect 1 subsurface geologic 
material sample at each 
location where analyte 
concentrations were measured 
above background in surface- 
soil samples 
Analyze subsurface geologic 
material samples for PCBs, 
metals, radionuclides, TOC, and 
nitrate 
Survey all 35 sample location ~ 

Deviations due to analytical 
results 

Analyses were conducted 
(Table C-12) 

No deviations None 

Surveyed 49 soil-soil-gos ~ 

sampling locations 

Reviewed and evaluated new 
data and incorporated data into 
the revised work plan 
Inspected area around East 
Landfill Pond to delineate areas 
impacted by spray evaporation 
Performed a prework radiation 
survey on a 25-foot grid using a 
Bicron Analyst FIDLER 

Surveyed 14 additional sot- 
soil-gas sampling locations 
it Landfill Pond 

points 

No deviations None Review new data 

No deviations None Perform a visual inspection 

Shielded Geiger-Mueller 
detector for survey not 
conducted as per work plan 
modification (letter 93-RF-3428) 

Surface-soil samples were 
collected and analyzed for 
radionuclides instead; work plan 

modification approved via 
formal correspondence from 
CDH 

Perform radiation field 
screening 
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Proposed Fleld Actlvities 
Collect 1 surface-soil sample at 
124 grid locations 

Analyze surface-soil samples 
for metals, radionuclides, TOC, 
and nitrate 
Collect 1 subsurface geologic 
material sample at each 
location where analyte 
concentrations were measured 
above background in surface- 
soil samples 

Analyze subsurface geologic 
material samples for metals, 

Definitions: 

Actual Field Activities 
Collected 1 surface-soil sample 
at 133 grid locations (Table 
C-13) 
Analyses were conducted 
(Table C-13) 

Collected I subsurface geologic 
material sample at 67 locations 
(Table C-13) 

Analyses were conducted 
(Table C-13) 

Surveyed 133 soil sampling 
locations 

Devfations 
9 sample locations added to 
ensure complete coverage of 
spray evaporation areas 
Analyzed 9 additional samples 

Biased sampling performed at 
spray evaporation areas where 
analyte concentrations 
frequently exceeded 
background. Systematic 
sampling performed at 
remaining locations because 
analyte concentrations were 
measured above bac4ground at 
random locations across the 
site 
No deviations 

Surveyed 9 additional soil 
sampling locations 

Comments 
Deviations due to field 
conditions 

None 

Deviations due to analytical 
results 

. 

None 

None 

CDH 
CPT 
DCE' 
FIDLER 
G c '  
m a  
ou 
PCB 
SGS 
ss 
svoc 
sw 
TCA 
TCE 
TOC 
VOC 
Pgn 

Colorado Department of Health 
cone penetration test 

dichloroethene 
Field Instrument for the Detection of Low Energy Radiation 
gas chromatogram 
milligrams per liter 
operable unit 
polychlorinated biphenyl 
soil-gas sample 
surface soil 
semivolatile organic compound 
surface water . 
trichloroethane 
trichloroethene 
total organic carbon 
volatile organic compound 
microgram per liter 
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Table C-3 
Summary of Landfill Investigations - CPT and BAT 

X I NP-REF I NP-REF I NP-REF I 

X I X I X 00293 I X 

00393 1 X I X X X 

I 

~ ~- - - 

- - _ .  - _ ~  - -~ 

03593 X X X X 

03693 X X X NS-DRY 

03793 X X X X 

03893 X NP-REF NP-REF NP-REF 
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' Figure C-1 presents the CPT locations. The methane survey. soil gas sampling, and BAT sampling locations are all in the 
immediate vicinity (within approximately IO feet) of the initial CPT location. 

Definitions: 

NP-ACC 

NP-DUP 

NP-REF. 

NS-DRY 

X 

CPT not performed - access; no investigations were performed at this location due to safety concerns associated 
with mobilizing the CPT rig to the sampling location. 
CPT not performed - duplication of effort; two other locations (CPTOI 593 and CPT02293) encountered the buried 
sediments of the West Landfill Pond and sediment profiles were obtained at these locations. 
CPT not performed - rehrsal; methane survey. soil g a  sampling, and leachato-groundwater sampling were not 
performed at this location due to shallow rehrsals encountered during the CPT investigation. 
not sampled - dry; leachate-gmundwater sampling was not performed at this location because nearby groundwater 
monitoring wells (71 193 and 71693) installed during recent OU 7 field activities were dry or nearly dry or the water 
table surface was interpreted as being below the top of bedrock which could not be penetrated by the cone 
penetrometer. 
denotes that te'sts or surveys were completed or that samples were collected or sampling was attempted 
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I 
6 IHSS 114 

Table C-4 
Summary of Landfill Investigations - Boreholes and Wells 

X I X I X 72393 I NR-WP I NR-WP I 
72193 I X I X I NR-WP I NR-MOD I N R-WP 

IHSS 114 Groundwater 

.Near Center df Landfill 

Near Face of Landfill 

’ Figure C-7 presents Phase I borehole drilling and sampling locations; Figure ~ - C-8 presents Phase I monitoring - well loc.%ns. -- _ _  
- _ _  . _  c- 

Definitions: 

IHSS 
NC-DUP 

NC-NWBR 
NR-MOD 
NR-WP 
NS-DRY 
NT-DRY 
X 

individud hazardous substance site 
not completed - duplication; trash was not encountered in borehole 71 193 so a well was installed in that borehole instead of drilling 
and completing well 71293. 
not completed - no weathered bedrock; weathered bedrock was not encountered in borehole so well 70793 was not installed. 
not required -modification; ngt required in accordance with a modification to the OU 7 work plan (DOE 1993). 

not required - work plan; not required in accordance with the OU 7 work plan (DOE 1991). 

not sampled - dry 
not tested - dry 
denotes that tests or surveys were completed or samples were collected 
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5 

1 
3 

4 

Table C-5 
Summary of CPT Investigation 

D 1.64 
A 10.50 NR-WP 
B 2.79 
C 10.01 
D 2.30 
E 10.99 
A 45.77 N R-WP 
A 11.32 19.68 and 37.88 
B 5.74 

. c  4.76 
D 0.66 
E 5.74 

CPTOO293 

CPT00393 
CPTOO493 

01/07/93 r 
12/11/92 

01115/93 

01/07/93 ' 

01 IO6193 

CPTOO893 

CPTOO993 
CPTOI 093 
CPTOI 193 

CPTOl293 
CPT01393 

4 

3.77 

0 I I1 6/93 

12/1 6/92 
12/21/92 
12/22/92 

12/23/92 
12/23/92 

NR-WP 

3 

I 
1 
3 

1 
7 

B 92.03 
A 0.66 22 96 
B 0.66 
C 70.37 
A 47.90 24.60 and 41 00 
A 51.84 22 96 
A 15.75 18.04,30 34, and 33 62 
B 30.35 
C 58.07 
A 50.36 NR-WP 
A 15.75 N R-WP 
B 1 6 4  

F I 10.33 
G 43.14 1 

46.75 
25.26 

42. 
A 23.29 NR-WP 

. . . . . - . 

98 1 - 

F 0.66 
G 60.86 
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NP-DUP 
2 

4 '  

CPT 
Location' 

NP-DUP NP-DUP NP-DUP 

A 29.53 20.50 and 39.36 
B 60.20 

. A  32.64 24.76 
B 30.02 

CPT01493 

1 
1 
5 

CPTOl593 
CPTO1693 
CPTO1793 

C 43.80 
A 55.45 39.36 and 54.94 

A 38.88 24.60 and 39.03 

B 8.86 
C 7.71 
D 11.65 

A 2.46 N R-WP 

C PTO 1 893 
CPTO1993 

CPT02093 

CPT02193 
CPT02293 

CPT02393 

CPT02493 

CPT02693 

CPTO2793 

CPTO2893 
CPTO2993 
CPT03093 

o i  ioai93 

0111 1193 
NP-ACC 
01/15/93 

01115l93 
0411 2/93 

0411 4/93 

NP-DUP 
01114/93 

01 I1 3/93 

0111 4/93 
01112/93 

Olli2/93 

12/17/92 

12/1 8192 
12/17/92 

12/16/92 
12/14/92 
12/15/92 

6 A I 0.66 
B 20.51 

19.84 and 40.34 

C I 0.66 
D 25.92 

E I 0.82 
F 92.85 

~~ 

1 A 104.66 27.88 
NP-ACC NP-ACC NP-ACC NP-ACC 

3 A 4.92 N R-WP 
B 0.66 4 

C 0.66 
1 A 58.40 N R-WP 
3 A 27.89 N R-WP 

B 5.09 

C I 5.41 
2 A 17.39 NR-WP 
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1 

A 
B 
C 
D 

4 CPT03193 2.79 19.68 and 22.47 
5.58 

23.62 
24.1 1 

12/18/92 

4 

4 

CPTO3293 A 1.97 19.68 and 24.60 
B 2.62 
C 4.10 
D 36.91 
A 3.61 N R-WP 
B 2.46 
C 2.62 

1 2/2 1 I92 

CPTO3393 12/11192 

t 7 i  
01 106193 

CPTO3693 0 1 106193 
CPT03793 0 1 106193 

' CPT locations are presented in Figure C-I. 
In order to reach unweathered bedrock, it was often necessary to conduct more than one attempt per location due to shallow refusals. 
Offsets were labeled alphabetically in ascending order (that is, the first attempt was labeled with an "A", the second attempt was labeled 
with a "B", etc.). 

' 

Definitions: 

CPT cone penetration test 
NP-ACC not performed - access; CPT not performed at this location due to safety concern associated with mobilizing the CPT rig down the 

hillside to the sampling location located below the steep face of the landfill along the western boundary of the East Landfill Pond. 
NP-DUP not performed - duplication of effort; CPT not performed at this si@ because two other locations (CPTOI 593 and CPT02293) 

encountered the buried sediments of the West Landfill Pond and sediment profiles were obtained at these locations. 
NR-WP not required -work plan; not required in accordance with the OU 7 work plan (DOE 1991) 
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Table C-6 
Summary of Methane Survey 

MET00193 
MET00293 
MET00393 

MET00493 

MET00593 

MET00693 

MET00793 

MET00893 
._. - -~ 

MET00993 

MET01 093 
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02/08/93 

M a n e  Survey 
Locatlon' 

42.64 X X x X 
X NP-EQUIP 3.28 X X 

3.28 (DuP)~ X X X NP-EQUIP . 

METOl 193 

18.04 . 

22.96 
27.88 
32.80 

METOl 293 

X X X X 
X X X X 
X X X X 
X X X X 

MET01893 

M ET0 1 993 r 

I I I ,. i r. i n .. I 
8.20 I X I X 1 X 1 X 

13.12 X X X X 

32.80 I X I X 1 X 1 X 
. 37.72 X X X X 

8.20 1 X I X 1 X 1 X 
13.12 X X X X 
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Methane Survey 
Location' 

MET02093 

M ET02 1 93 
MET02293 

MET02393 

MET02493 

MET02593 . 

MET02693 

MET02793 

0411 4/93 3.28 X X X NP-EQUIP 
3.28 (DUP)~ X X X NP-EQUIP 
8.20 X X X X 
8.20 (DUP)~ X X X X 

13.10 X X X X 
13.10 (DUP)~ X X X X 

18.04 I X I X I X 1 X 
22.96 X X '  X X ~- 

02/03/93 3.28 I X I X I X NP-EQUIP 
5.90 X X X NP-EQUIP 
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8.20 I X I X I X 
13.12 X X X 

MET02893 

MET02993 

,MET03093 

NP-EQUIP 
X 

MET03193 

02/02/93 MET03293 

MET03493 

18.04 X X X X 
. 22.96 X X X X 

3.28 X X X NP-EQUIP 

MET03593 f 
01 126193 
01/27/93 ,. 

02/03/93 3.28 X X X X I I I I 1 

~ ~~ 

8.20 X X X NP-EQUIP 
13.12 X X X X 
18.04 X X X NP-EQUIP 

NP-EQUIP 3.28 X X X 
3.28 X X X X 
8.20 X X X X 

13.12 X X X X 

I 1 I I 1 X 8.20 ' X  X X 1 
13.12 I X I X I X 1 X 
18.04 X X X X 
22.96 X X X X 
27.88 X X X X 
27.88 (DuP)~ X x .  X x 
32.80 X X X NP-EQUIP 

NP-EQUIP 02/04/93 3.28 X X X 

8.20 I X I X I x 1 X 
13.12 X X X X 

02/02/93 

22.96 I X I X I X I NP-EQUIP 
27.88 I . x  X X I NP-EQUIP 
32.80 1 X I ' X  I X I NP-EQUIP 

02/02/93 3.28 X I X X 1 NP-EQUIP 
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MET03893 

18.04 X X X NP-EQUIP 
22.96 X X X NP-EQUIP 

NP-REF NP-REF NP-REF NP-REF NP-REF NP-REF 

' 
* 

Each methane survey location is within approximately IO feet of the corresponding CPT location. CPT locations are presented in Figure 
c-I. 
Thirteen duplicate @up) samples were collected as part of the methane survey as noted. 
Total gas includes methane and non-methane organic compounds. 

Definitions: 

WOCs non-methane organic compounds 
NP-ACC not performed - access; methane survey not performed at this location due to safety concerns associated with mobilizing the rig 

down the hillside to the sampling location located below the steep face of the landfill along the western boundary of the East 
Landfill Pond. 
not performed - duplication of effort; methane survey not performed at this site because two other locations (CFT01593 and 
CFT002293) encountered the buried sediments of the West Landfill Pond and landfill gas measurements were obtained at these 
locations. 

carbon dioxide. 
not performed - refusal; methane survey was not performed at this location due to shallow refirsids encountered at this site 
during the CPT investigation. 
denotes that surveys were completed 

NP-DUP 

NP-EQUIP not performed - equipment; instrument used was not capable of detecting low concentrations (that is, <2000 parts per million) of 

NP-REF 

X 
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Table C-7 
Soil-Gas Sampling and Analyses at IHSS 114 

SGS00393 t- 
SGS00493 

SGS00593 

I SGS00693 

..... -.- 

SGSOlO93 

SGSOll93 

SGS01293 

. .. 
SGS01393 

SGS01493 

SGSOl593 

SGS01893 . 
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~~ 

SGS03893 1 NP-REF I NP-REF I NP-REF I NP-REF I NR-WP 

' Each soil-gas sampling location is within approximately IO feet of the corresponding cone penetration test (CF'T) location. For example, 
SGS02093 is within approximately 10 feet ofCPT02093. CPT locations are presented in Figure C-I. 
The soil-gas sampling (SGS) numbers consist of the sampling location and the sample depth in meters. These samples were analyzed using the 
onsite field gas chromatogram (GC). Eight duplicate (Dup) samples were also collected as noted. 
Parameters for soil-gas sample analyses included methane, hydrogen sulfide, trichloroethene, I ,24ichloroethene, I ,  I ,  I-trichloroethane, 
acetone, 2-butanone, methylene chloride, toluene, and total xylenes. 
QC = quality control; Nineteen split samples were collected and transported to an offsite laboratory for analysis in accordance with the QC 
procedures for the OU 7 investigation.' 

' 
' 
' 
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Definitions: 

NP-ACC not performed - access; soil-gas sampling was not performed at this location due to safety concerns associated with mobilizing the rig 
down the hillside to the sampling location located below the steep face of the landfill along the western boundary of the East Landfill 
Pond. 
not performed - duplication of effort; soil-gas sampling was not performed at this location because two other locations (CpTOI 593 and 
0 2 2 9 3 )  encountered the buried sediments of the West Landfill Pond and soil-gas samples were collected from these locations. 
not performed - refusal; soil-gas sampling was not performed at this location due to shallow refusals encountered at this site during the 
CPT investigation. 
not required - work plan; not required in accordance with the OU 7 work plan (DOE 1991). 
denotes that samples were collected and analyzed 

' 

NP-DUP 

NP-REF 

NR-WP 
X 
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BAT03093 NS-REF 
BAT031 93 NS-REF 
BAT03293 03/26/93 

03/27/93 
BAT03393 NP-DRY 

Table C-8 
Leachate-Groundwater Sampling Using BAT@ System and Analyses 

NS-REF NS-REF NS-REF NR-WP NR-WP 
NS-REF NS-REF NS-REF NR-WP N R-WP 

18.50 - 18.86 BAT032-5.64-5.75m X GWOOOl ST X 
16.04 - 16.40 BAT0324.85-5.00m X NR-WP N R-WP 

NP-DRY NP-DRY NP-DRY NR-WP N R-WP 
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' Each leachate-groundwater sampling location is within approximately IO feet of the corresponding cone penetration test (CPT) location. 
For example, BAT02093 is within approximately 10 feet of CPT02O93. CPT locations are presented in Figure C-I. 
In general, the depth interval sampled was 11 centimeters (0.36 foot). which is the length of the filter screen used in the B A P  Enviroprobe. 
Due to insufficient volume, two 1 I-centimeter sample intervals were sometimes combined for the purpose of cotlecting a sufficient sample 
volume. 
The leachate-groundwater sample numbers consist of the location and the sample interval in meters. The headspaces of these samples were 
analyzed using the onsite field gas chromatogram (GC). Two duplicate (Dup) samples were also collected as noted. 
Parameters for headspace sample analyses included methane, hydrogen sulfide, trichloroethene, 1,2-dichloroethene, 1.1, I-trichloroethane, 
acetone, 2-butanone, methylene chloride, toluene, and total xylenes. 
QC = quality control; Four split samples were collected and transported to an offsite laboratory for analysis in accordance with the QC 
procedures for the OU 7 investigation. 
Parameters for leachate-groundwater sample analyses included Contract Laboratory Program (CLP) volatile organic compounds. 

' 
' 
' 

Definitions: 

NP-ACC 

NP-DRY 

NP-DUP 

NP-REF 

NR-WP 
NS-DRY 

NS-REF 

X 

. not performed -access; leachate-groundwater sampling was not performed at this location due to safety concerns associated with 
mobilizing the rig down the hillside to the sampling location located below the steep face of the landfill along the western boundary 
of the East Landfill Pond. 
not performed - dry; leachate-groundwater sampling was not performed at this location because nearby groundwater monitoring 
wells (71 193 and 71693) installed during recent OU 7 field activities were dry or nearly dry. 
not performed - duplication of effort; leachate-groundwater sampling was not performed at this site because two other locations 
,(CPTOI593 and CPT02293) encountered the buried sediments of the West Landfill Pond, and leachate-groundwater samples were 
collected from one of these locations. 
not performed - refusal; leachate-groundwater sampling was not performed at this location due to shallow refusals encountered at 
this site during the CPT investigation. 
not required -work plan; not required in accordance with the OU 7 work plan (DOE 1991). 
not sampled - dry; leachate-groundwater samples were not collected at this location because leachate-groundwater was not 
encountered during B A P  sampling or because the water table surface was interpreted as below the top of bedrock. 
not sampled - refusal; leachate-gnundwater samples were not collected at this location due to shallow refusal encountered during 
BAP sampling. 
denotes that samples were collected and analyzed 
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CO, 

NR 

DRY 

DRY 

DRY 

DRY 

DRY 

DRY 

DRY 

01RM3 

NCG 

x x  

x x  
x x  

NR 

x x  
x x  

x x  
DRY 

DRY 

DRY 

x x  

x x  

DRY 

DRY 

DRY 

DRY 

R.dlplon 

8urn 

X 

T D s r u  

X 

X 

X 

NR 

X 

X 

X 

DRY 

DRY 

DRY 

X 

X 

DRY 

DRY 

DRY 

DRY 

DRY DRY 

DRY DRY 

ERR 

X 

X 

NR 

X 

X 

X 

DRY 

DRY 

DRY 

X 

X 

DRY 

DRY 

DRY 

DRY 

X'  

DRY DSY 

NR I NR I NR 

DRY DRY DRY 

DRY DRY DRY 

DRY DRY 

x x x  
DRY DRY DRY 

DRY DRY DRY 

DRY DRY DRY 

DRY DRY DRY 

X 

X 

x x  
x x  
NR NR 

x x  
x x  
x x  
DRY DRY 

DRY DRY 

DRY DRY 

x x  

x x  

DRY DRY 

DRY DRY 

DRY DRY 

DRY DRY 

- H ,  iI 

Dlu 

X 

X 

X X 

X X 

NR NR 

X X 

X X 

X X 

DRY DRY 

DRY DRY 

DRY DRY 

X X 

X X 

DRY DRY 

DRY DRY 

DRY DRY 

DRY DRY 

)r.nid# 

- 

X 

- 
X 

X 

NR 

- 
- 

- 
ERR 

ERR 

ERR 

DRY 

DRY 

DRY 

ERR 

- 
- 
- 
- 

- 
ERR 

DRY 

DRY 

DRY 

ORY 

- 
- 
-- 
- 
- 

AW. 

I X  

- 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

- 
- 
- 

- 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

- 
- 
- 
- 
- 
- 

- 
NR 

NR 

NR 

NR 

NR 

- 
- 
- 
- 
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I 

’ One sample number was used per sample container for the first kamplmg event One sample number was used for all sample conmnedanalytcs on subsequent sampling cvenLF, except radiation screening samples. which had an additional sample number for I IC 

Figure C-3 presents surface-water sampling IocaUonS 

second sample Missing sample numbers arc for duplicate radiation smen sampler that were collected but not shippcd to an analytical laboratoly ’ Includes standard and additional metals 

Definitions: 

Am 

APP. 

CI 

con 
CS 

Diss. 

DRY 
DUP 

ERR 
F 

Gross aJp 

nco, 

amcncium 

appendix 

chloride ‘I 
carbonac 

cesium 

dissolved 11 

not sampled due to dry or frozen conditions 
not sampled -duplicate. sample number SW70050ST is for Appendix IX dloxins/furans only 
to replace Appendix IX dioxtns/furans sample number SW70046ST colleaed in the wmng type of sample container 
not sampled due to sampling error or sampled but analysis was tnadvcnently not rcqucsted 
fluondc 

gross alphahela 

tritium 

bicarbonate 

N 

NR 
NS-IX 

Pu 

Qc 

so. 
Sr 
svocs 
T D S  

TSS 
U 

VOCS 

X 

nitrogen 

not required in accordance with the OU 7 work plan (DOE 1991). 

not sampled because h e  A p p d i x  IX analytical suite includes all VOCs, SVOCs, and metals 

plutonium 

quality control 

sulfate 

strontium 
semivolatile organic cornpounds 
total dissolved solids 

total suspended solids 
uranium 

volatile organic compounds 

denotes that samples werc collected and analyzed 

I 

‘I 
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SED70193 

SED70293 

SED70293 

03122/93 SD70004ST Real X X 

03/22/93 SD70005ST Real X X 

03/22/93 SD70006ST Duplicate X X 

' Figure C-3 presents sediment sampling locations. 
Tritium samples were only collected for equipment rinse blanks. 

Definitions: 

X 

X 

Am americium 
cs cesium 
Gross a / p  gross alphaheta 

X X X X X NR-WP X X X X NR-WP 

X X X NR-WP X X X X X NR-WP X. 

H, 
N 
NR-WP 
NS-IX 
Pu 
Qc 
Sr 
svocs 
TOC 
U 

vocs 
X 

X X X ' X  

tritium 

X I X NR-WP X X X X NR-WP 

nitrogen 
not required - work plan; not required in accordance with the 01 
not sampled - Appendix IX; not sampled because the Appendix 
plutonium 
quality control 
strontium 
semivolatile organic compounds 
total organic carbon 
uranium 
volatile organic compounds 
denotes that samples were collected and analyzed 

Appendix C 

Table C-10 
Sediment Sampling and Analyses 

NS-IX NS-IX X X I X I X X X X X NR-WP X 
I I I I I I I I I I 

7 work plan (DOE 1991). 
C analytical suite includes all VOCs, SVOCs, and metals. 
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SS715793 
SS715893 * 

SS715993 
None 
None 

SS716093 

Table C-11 
Soil-Gas Sampling and Analyses at IHSS 203 

12/04/92 71 5793 Real X 
12/04/92 71 5893 Real X 
12/04/92 71 5993 Real X 
12/04/92 EQ ELK I I  Equipment Blank X 
12/04/92 EQ ELK I Equipment Blank X 
12/08/92 716093 Real X 
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SS717093 
SS717193 
SS717293 
SS717393 

SS716893 1 12/08/92 I 716893DUP I Duplicate I X 
SS716993 I 12/08/92 I 716993 I Real X 

12/08/92 71 7093 Real X 
12/08/92 717193 Real X 
12/08/92 71 7293 Real X 
12/08/92 71 7393 Real X 

' 
* Figure C-4 presents Phase I soil-gas sampling locations. 

Soil-gas samples were analyzed for trichloroethene, 1,2-dichloroethene, 1,l. I -trichloroethane, 
acetone, 2-butanone, methylene chloride, toluene, xylenes (total), and benzene. 

Definitions: 

DUP duplicate 
EQ BLK equipment blank 
IHSS individual hazardous substance site 
Qc quality control 
X denotes that samples were collected and analyzed 
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Table C-12 
Surface- and Subsurface-Soil Sampling and Analyses at IHSS 203 

- 
SS713693 

SS713793 

SS713893 

SS713993 

Rinse 

NS-ERR X X X X X X X NR-WP 12/02/02 SS70011ST 0-2 Real X X X 

SS70035ST 0-2 Duplicate X X X 

12/02/92 SS70012ST 0-2 Real X X X 

12/02/02 SS70013ST 0-2 Real X X X 

12/02/92 SS70014ST 0-2 Real X X X 

03/31/93 SS70237ST 0-10 Real X X X 

NS-ERR X X X X X X X NR-WP 

NS-ERR X X X X X X X NR-WP 

NS-ERR X X X X X X X NR-WP 

NS-ERR X X X X X X X NR-WP 

X X X X X NS-ERR X X NR-WP 

X X X X NS-ERR X X NR-WP SS70238ST 0-10 Duplicate X X X X 
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' 
* 

Figure C-4 presents Phase I soil sampling locations at IHSS 203. 
Standard (S) and additional (A) metals. Additional metals include cesium, lithium, molybdenum, strontium, and tin. 

C-89 Draft 411 5/94 175220\appctbls.doc 



Definitions: 

Am 

c s  
Gross aJp 

H3 

IHSS 
N 
NR-WP 
NS-DUP 
NS-ERR 
NS-IX 
PCBs 
Pu 

Qc 
S-NA 
Sr 
TOC 
U 
X 

OU 7 Revised Work Plan 

americium 
cesium 
gross alpha/beta 
tritium 
individual hazardous substance site 
nitrogen 
not required -work plan; not required in accordance with the OU 7 \ 
not sampled - duplication of effort; a complete suite was collected a! 
not sampled - enor; additional metals were inadvertently not reques 
not sampled - Appendix IX; not sampled because Appendix IX anal! 
polychlorinated biphenyls 
plutonium 
quality control 
sampled - not analyzed; TOC analysis for equipment rinse sample S! 

strontium 
total organic carbon 
uranium 
denotes that samples werc collected and analyred 

Appendix C 

ork plan (DOE 1991). 
sample number SS70036ST. 
ed for surface-soil samples; tritium analyses were inadvertently not requested for subsurface geologic material samples. 
ses include volatile organic compounds, semivolatile organic compounds, PCBs, pesticides, herbicides, dioxins, furans, and metals. 

70036ST not run because sample was incorrectly preserved. Equipment rinse was resampled for TOC analysis (SS70048ST). 
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1 OU 7 Revised Work Plan Appendix C 

Table C-13 
Surface- and Subsurface-Soil Sampling and Analyses at East Landfill Pond 

c 
SS70206ST 0-2 Duplicate NR-WP X NS-ERR X X x .  X X x , x  
SS70207ST 0-2 Real X NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP 

SS700193 12/18/92 SS70201 ST 0-2 Real X X NS-ERR x ' X  X X X X X 

SS700293 1211 8/92 SS70195ST 0-2 Real X X NS-ERR X X X x X X X 
SS70196ST 0-2 Real X NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP 

04/08/93 SS70289ST 0-10 Real X X X X X X X X X X 
SS70290ST 0-10 Duplicate NR-WP X , x  X X x X X X X 

SS700393 12/18/92 SS70197ST 0-2 Real X X NS-ERR X X X X 'X X X 

SS70202ST 0-2 ,Real X NR-WP NS-WP NS-WP NS-WP NS-WP NR-WP NR-WP NR-WP NR-WP 

I 

175220\tablec13.wp C-9 1 411 5/94 



OU 7 Revised Work Plan I Appendix C 

SS701493 12/1 7/92 SS70185ST . 0-2 Real X 

04/07/93 SS70277ST 0-1 0 Real X 
SS701593 12/17/92 SS70186ST 0-2 Real X 

04/07/93 SS70274ST 0-10 Real X 
SS701693 12/1 7/92 SS70184ST 0-2 Real X 
SS701793 131 7/92 SS70182ST 0-2 Real X 

04/07/93 SS70275ST 0-1 0 Real X 

SS701893 12/17/92 SS70177ST 0-2 Real X 

04/06/93 SS70262ST 0-10 Real X 

SS70276ST 0-10 Duplicate NR-WP 

SS70178ST 0-2 Duplicate NR-WP 

SS70264ST None EWP NR-WP 
Rinse 

SS701993 1211 7/92 SS70176ST 0-2 Real X 
04/06/93 SS70263ST 0-1 0 Real X 

SS702093 12/17/92 SS70175ST 0-2 Real! X 
04/06/93 SS7026OST 0-1 0 Real X 

SS702193 1 2/17/92 SS70174ST 0-2 Reah X 

04/06/93 SS70261 ST 0-10 Real' X 
SS702293 12/1 7/92 SS70173ST 0-2 Real X 

04/06/93 SS70258ST 0-1 0 Reall X 
SS70259ST 0-1 0 Duplicate X 

1211 7/92 SS70172ST 0-2 Real X 
04/06/93 SS70257ST 0-10 Real11 X 

X NS-ERR X X X X X X X 

X X X X X X X X X 
X NSERR X X X X X X X 
X X X X X X X X X 
X NS-ERR X X X X X X X 
X NS-ERR X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X NS-ERR X X X X X X X 
X NS-ERR X X X X X X X 
X NS-ERR X X X X X X X 
X X X X X X X X X 

X NS-ERR X X X X X X X 
X NS-ERR X X X X X X X 
X NS-ERR X X X X X X X 
X X X X X X X X X 
X NS-ERR X X X X X X X 

X X X X X X X X X 
X NSERR X X 3( X X X X 
X X X X X X X X X 
X X X X X X X X X 
X NS-ERR X X X X X X X 
X X X X X X X X X 

I I 
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Appendix C OU 7 Revised Work Plan 

SS709293 1211 1/92 SS70091ST 0-2 Real X X NS-ERR X X 

SS709393 1211 1 I92 SS70090ST 0-2 Real, X X NS-ERR X X 
SS709493 1211 1192 SS70092ST 0-2 Real, X X NS-ERR X X 

X X X X X 

X X X X X 
X X X X X 

175220\tabIec 13 .wp C-96 411 5194 



OU 7 Revised Work Plan Appendix C 

SS711293 
04/08/93 SS70298ST 0-10 Real X I X X X X X X X X X 

0-2 Real . -  j x  .. ,. NS-ERR X X X X X X X 1211 0192 SS70078ST 

Equip I.. NR-WP NS-WP NR-WP NR-WP NR-WP NR-WP X NR-WP NR-WP 
P .  SS70079ST None 

Rinse 

c-97 411 5/94 I75220\1abIec 13.wp 



SS711493 

SS711593 

SS711693 

SS711793 
SS711893 
SS711993 

SS712093 
SS712193 

SS712293 

SS712393 

SS719693 

SS719793 
SS719893 

SS719993 

SS720093 
SS720193 

SS720293 
SS720393 
SS720493 

175220\tabIec13.wp C-98 411 5/94 

131 0192 SS70070ST 0-2 Real I X X NS-ERR X X X X X X X 
04/08/93 SS70296ST 0-10 Real X X X X X X X X X X 
12/1 8/92 SS70203ST 0-2 Real X X NSERR X X X X X X X 

12/10/92 SS70071ST 0-2 Real X X NSERR X X X X X X X 

04/08/93 SS70292ST. 0-1 0 Real X X X X X X X X X X 
l a 1  0192 SS70065ST 0-2 Real X X NSERR X X X X X X X 
1211 OB2 SS70066ST 0-2 Real X X NS-ERR X X X X X X X 
12/1 0192 SS70067ST 0-2 Real ~ X X NS-ERR X X X X X X X 

SS70068ST 0-2 Duplicate NR-WP X NS-ERR X X X X X X X 
04/08/93 SS70295ST 0-1 0 Real' X X X X X X X X X X 
1211 OB2 SS70069ST 0-2 Real X X NS-ERR X X X X X X X 

1211 0192 SS70072ST 0-2 Real X X NS-ERR X X X s x  X X X 

SS70073ST None Equip NR-WP X NSERR X X X X X X X 

12/1 OB2 SS70077ST 0-2 Real X X NS-ERR X X X X X X X 
04/08/93 SS70294ST 0-1 0 Real X X X X X X X X X X 
12/10/92 SS70075ST 0-2 Real X X NS-ERR X X X X X X X 

SS70076ST 0-2 Duplicate NR-WP X NSERR X X X X X X X 
04/12/93 SS70314ST 0-2 Real X X X X X X X X X X 

SS70315ST 0-1 0 Real X X X X X X X X X X 
0411 2/93 SS70316ST 0-2 Real X X X X X X X X X X 
0411 2/93 SS70305ST 0-2 Real X X X X X X X X X X 
04/08/93 SS70304ST 0-1 0 Real X X X X X X X X X X 
0411 2/93 SS70308ST 0-2 Real X X X X X X X X X X 

SS70309ST 0-2 Duplicate X X X X X X X X X X 
0411 2/93 SS70307ST 0-2 Real X X X X X X X X X X 
04/12/93 SS70310ST 0-2 Real X X X X X X X . x  X X 

0411 2/93 SS70311 ST 0-2 Real I X X X X X X X X X X 
0411 2/93 SS70312ST 0-2 Real X X X X X X X X X X 
0411 2/93 SS70313ST 0-2 Real X X X X X X X X X X 

SS70204ST 0-2 Real X NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP NR-WP 

Rinse 



OU 7 Revised Work Plan Appendix C 

' 
' 

Figure C-5 presents soil-sampling locations at East Landfill Pond. 
Standard (S) and additional (A) metals. Additional metals include cesium, lithium, molybdenum, strontium, and tin. 
Equipment rinse samples SS70059ST and SS70079ST were analyzed for tritium only to fulfill the requirements for equipment rinse samples SS70036ST and SS70050ST, which were not analyzed for tritium. 

Defmitions: 

Am 

cs 
Equip Rinse 
Gross alp 
H, 
N 
NR-WP 
NS-ERR 
PU 

Qc 
S-NA 
Sr 
TOC 
IJ 
x 

americium 
cesium 
equipment rinse 
gross alphalbeta 
tritium 
nitrogen 
not required - work plan; not'required in accordance with the OU 7 work plan (DOE 1991). 

plutonium 
quality control 
sampled - not analyzed; no analytical results because the sample bottle was broken at the analytical laboratory. 
strontium 
total organic carbon 
uranium 
denotes that samples were collected and analyzed 

. not sampled - error; additional metals were inadvertantly not requested for most surface-soil samples. 

175220\tabIecl3.wp c-99 411 5/94 
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Table C-14 
Surface-Soil Sampling and Analyses at IHSS 114 

x x  x X X X X X X X X X 
x x . x  X '  x X X X X X X X 
x x  x X X X X X X X X X 
x x  x X X X X X X '  X X X 

x x  x X X X X X X X X X 
x x  x X X X X X X X X X 
x x  x X X X X X X X X X 

7SZZO\apctbc14 doc c- 100 Dran 411 5/94 



OU 7 Revised Work Plan Appendix C 

' Standard (S) and additional (A) metals. Additional metals include cesium, lithium, molybdenum, strontium, and tin. 

Definitions: 

Am americium 
cs cesium 
Gross alp gross alphaheta 
NR-MOD not required - modification; not required in accordance with the ou 7 Work plan addendum ( M E  1993); equipment r i a  sample was analyzed for tritium and was not analyzed for alkalinity. pH, bulk density, or grain size. 
Pu plutonium 
Qc quality control 

Sr strontium 
SVOCs xmivolatilc organic compounds 

TOC totalorganiccarbon 
U '  uranium 
X denotes that samples were collected and analyzed 

I 
Drat1 411 5194 I7j220\apctbc I4.doc c-101 



OU 7 Revised Work Plan Appendix C 

Table C-15 
Drilling and Completion Details for Boreholes and Wells 

' Figure C-7 presents Phase I borehole drilling locations; Figure C-8 presents Phase I monitoring well locations. 
* Alluvium (A), Fill (F), Weathered Bedrock (WBR), or Bedrock (BR) 

Definitions: 

NC-DUP not completed -duplication; trash was not encountered in borehole 71 193 so a well was installed in that borehole instead of 
drilling and installing well 71293. 

NC-NWBR not completed - no weathered bedrock; weathered bedrock was not encountered in borehole so well 70793 was not installed. 
NE not encountered; alluviuwbe.drock or weathered bedrock-unweathered bedrock contact was not encountered. 

175220\appctbl~.doc c- 102 Draft 41 I 5 1 9 4  
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Table C-16 
Borehole Sampling and Analyses 

, 
1, 

09/02/93 \tabkc I6.wp C-103 
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OU 7 Revised Work Plan Appendix C 

Equp NR-YYP X X X X X 

Rnre 
US NR-SOP X X X X X 

RWI X X X X X X 

Rssl X X X X X X 

R d  X N S U  N S N  X NSIX X 

Equp NR-WP X X X X X 

X . x  
X X 
X X 

NR-SOP NRJOP 

X X 

X X 

X X 

X X 

N S N  N S N  

X . x  

X X 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

NR-W 

NRJOP NRSOP 

NR~W I NR~W 

NR-SOP NRSOP * NR-SOP NR-SOP 

~~ 

X I  X 

X I  X 

X I  X 

X X zlz X X 

X I  X I  X I  X I  X 
NR-W I N R - W  I N R - W  I N R - W  I X I N R - W  

N R - W  I NR-W I N R - W  I N R - W  1 X I  N R - W  
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Appendix C 011 7 Revised Work Plan 

' Figure c-8 presents grounmvatcr sampling ~Osatiorn. 
lnfluda mndard and additional mctds. Additional maals include cesium. lithium molybdenum Urontium and tin. 

Dctinitiorn: 
Am rmcricium 
Cs cesium 

Dup duplicate 
EquipRinw cquipnmtrinv 

o/B 

"3 

Lab Repl. 
MS 
MSD 
NR-SOP 
NR-WP 
NS-DRY 
NS-DW 
NS-K, 

Qc 
h 

Sr 
SVOCS 
U 
VOCS 
X 

gross rlphdbcta 
tritium 

laboratory replicate 1 1  

matrix spike duplicate 
MI rcquircd - st8ndard operating pmadurc (SOP); not quircd Ln afc4rdsncc with Groundwater SOP GW.06 (M;ao 1992). 
MI quircd - w o k  plan; not q u i d  in accordanoc with the OU 7 w o k  plan @OE 1991). 

I, 

matrix spike 

not m p k d  - dty; m p l e d  d w  to dty wnditiorn. 
I, 

M t  rampled - dcwata+d; not sampled kcausc well d m d .  
not sampled -Appendix IX; not wlpled kcausc Appendix K m p l c  suite insl& VOCs. SVOCs. and maals. 
plutonium 
quality mtml 
skontium I/ 
vmivolatilc organic compounds !/ 
uranium I 

1, v o l d l c  organic compwndc 
11 

dcnous Ihu m p l c  was collected and analyzed 
'! 

Dran 411 5/94 17S2ZO\apcIbc17 doc C-113 



OU 7 Revised Work Plan Appendix C 

Table C-18 
Biota Sampling and Analyses 

' Figure C-1 1 presents ecological sampling locations. 

Definitions: 

A 
Am 
cs 
Gross cdp 
NR-WP 
Pu 
S 
Sr 
U 

x 

additional metals, including cesium, lithium, molybdenum, strontium, and tin 
americium 
cesium 
gross alphalbeta 
not required -work plan; not required in accordance with the OU 7 work plan (DOE 1991). 
plutonium 
standard metals 
strontium 
wwium 
&nolo Iha~ i a n i p l o  ucrc collccird . 

. 

/ 

1 75220\appctbls.doc C-114 Draft 411 SI94 





NOTICE: 

It appears that there are two sections of Figures 
using C-1 etc.for numbering. This document 
was distributed in this form. If a replacement 
pages are distributed, they will be microfilmed 
and included in the Administrative Record file. 

The Adminstrative Record Staff 
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CPT Profile for Location CPTO 
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EXPLANATION 
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Hinged and bcked steel cap with 
bead-welded well designation 

Slipon or threaded end cap 
Steel protective casing 
Blank schedule 40 or schedule 
80 W C  well casing (DCN 93.09) 

Ground surface 

Concrete w;face seal (minimum 1-IE feet) 

k 

Bentonite grwt badcfill 

Bentonite seal (minimum 2 feet) 

16-40 graded silica sand filter pack 
above top of screen (minimum 1/2 foot) 

Schedule 40 or schedule 80 PVC 
slotted screen (minimum 2 feet) 

Weathered 
bdrodc 16-40 graded silica sand filter pack 

bebw contad (less than 1 foot) 

Schedule 40 PVC sump with W C  end cap (2 feet) 

4 Natural backfill or bentonite pellets (DCN 93.07) 

Not to scale 
PVC - Polyvinyl chbride 

U.S. DEPARTMENT OF ENERGY 
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Monitoring Well Construction 
Guidelines 

Operable Unit No. 7 Revised Work Plan 
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EGaG ROCKY FLATS, PIC. 
ROCKY FLATS RANT, P.0. BOX 464, GOLDEN. COLORAOO 804026464 (303) Q66-W - --- A 

January 12, 1993 93-RF-0498 

Robert M. Nelson, Jr. 
ManaOer 
=Em 
Attn: R. J.schasskrrger \ 

PR~CESSIMPROMH~KIFICONOUCT~NGFIELD~M~EST~CVI~ONSFORTHERFVRIWORK 
PIAN IMPLEMENTATION .FOR OU 7, PRESENT LANDFILL - RLM14-93 

Attached Is a list of several mociMcatians to the Operable Unit No. 7 (OU 7) Work Plan meld 
Sampling Plan. These modifications are deslgned b roduoe the resources necessary to 
complete the OU 7 Phase I field Investigation. These rnodificatbng will not impact data 
quality. 

All of the attached kt of modifications have been discussed wtth the Cobrado Department of 
Health (CDH) and the Environmental Protection benoy (EPA) f&# overcright personnel ns 
well as the DOE project manager. The agency representatives have already given verbal 
approval for implementatbn at these modifmtions 9c, as not to Impact this project's 
schedule and our ability to meet lnteractency Agreement (IAG) milestoneo. 

This attachment should be transmitted to the agendes for written a p p ~ ~ a l  lo allow for a 
final disposition lo thts issue. After approval, the OU 7 Phase I Work Plan w l  be changed 
vla Dooument Change Notbe (DCN) to refled these modifications. Please contact 
T. P. ORourke of Romdation Project Management at extension 8m or digital pager 5475 
If you have any questions. 

R. L Berredettl 
Assodate General Manager 
Environmental Restoralkn Management 

Orlg. and 9 cc - R M. Nelson, Jr. 

Attachment: 
& stated 

cc: 
R. H. Birk - DOE, R(0 

P#Y l e  '93 w:46 pFIcE.889 



MY-16-93 TUE 7:50 P, 10 

Attachment 1 
93-RF-0498 
PSQ8 1 d2 

1.0 1-w 
In aooordance with Section VI.6. d the Interagency AQfe@ment (IAG), this tachnlcPl mematandurn 
pmortts modilicatbns to the Field Sempwng Plan (FSP) hcluded within !he December 1991 Flnal 
Phase I RFVRl Work Plan for opereble Unit No. 7 (OU 7), Present Will IHSS 114 and lnacltve 
Hazardous Waste Storage Area WSS 203. Rocky Flats Plant, Cobrado. 

This technical rr,emorandum addresses modifkations to: (1) the frequency of groundwater 
surrpung; (2) the detmbn lim6 requtFed for analyses d SOU gz6 mUeded wlthin IHSS 203; 
(3) the method for detenninhg the hyIrauUc CandUctiVay ol weathered bedrock bekw the IandllW: 
(4) the numberd bornhob8 drMed at bcatiina west d IHSS 114: and (6) the number ol 
upgradierl mitorlng wells. 

These modlfhtbns b the OU 7 FSP wfli provide data that meets the M a  Quality Objedive; 

Phase I RFVRL Tnesemodlfkatkmandthelr ratlonabs aredisarssedbebur. 
(oaos) deftfled in the work phnwhileadhenng to the IAG rchedulefor completionof the ou 7 

2.0 GROuNMNATER SAMPUNG FREQUENCY 

The FSP 6pecUles that newly irrstansd grwndwsder monbdng well8 will be manpled quarterly 
during a one-year perkd b establldr etatistkalfy signiRcant, site-specifii, hackgmund vaIuer for 
groundwater quaUty. As stated In sediocl7-2 of the WO& plan, bad<grorrnd groundwater qualiiy 
wPi be conpared b groundwater quality wivlln and d o w n g p n  ol OU 7 to better define 
amtaminant 9 0 ~ 1 ~ s  and the volume and oonpaeit16n 04 leachate, and 10 characterize 
b a c h a t ~ t a d  materiais ( W i n g  soils, bed& and East Landfill Pond sadIments) 
underlyinQ the landfa. 

As stated in Section 7 9 d h  mwkplan, a soil gas survey will be COnQctedwUhh IHSS 203 to 
provide screening-level data (Le.. EPA Level I1 data) and establi the presence 01 absence of 
shaIbw subs0rface.volatiIe manic canpounds (VOCs) (LssociBted wlth past hazardous waste 
storage pmuioes. The pmposed sod gat? deteuicjn llmlts, kted h Table 7-2 d the wrk plan, are 
each 1 microgram per laer (w). Howrever, the 1 UQL detection Emn Is appmprW for EPA Level 
N data. no4 kvel IIdsrta. Becawe the abil gaa survey la dedgnedtooWn rcreening-leveldata, 
detectkin h i t s  of appmxlmately 1 mOlbram per Mer (+) will be used to detemdna the presence 
or absence of 6ha!bw, Wubeurfaee vOh!ik arpylk 00ntamkratM at I H S S  203. Informath 
obtakred &dry the soil gas survey wlw be used 10 Identify bcatkns where wbsurlace sol1 
sampleawilbeot&inedforhboratory anam b provide EPALevel Ndata 

rmY 18 '93 0e:46 PAGE. 010 
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HAY-18-83 TUE 7151 P, 11 
, 

Recent experlenw fmm other OU rield fmmtip&na d Rocky Fhts indicateu that borehole 
m e r  tests conduded h geological ma!eriats have a bw uuccesa rate. Slug tern oonducted in 
ey1Gthg mo~wdlscanprovidethe same hydrauUc~nckJctiVitydata. Sbg tmbwrtlbe 
performed in accoidallc8 wHh Rocky Flats Standard Operatin0 Procedure GW.04, Slug Testing 
(W&G Manual No. 5210000PS). 

6.0 BOREHOLE DR#uNo WEST OF lHS8 114 

~ 

my 18 '93 w:47 , 

I 
pFyjE.011 
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. .. . . . . . . . . . . . . 

A. J. sctwsburger 
Acting Director 
Envlmnmental Restorailon O i v W  
Do4m 

P, 06 

93- R F-2096 

WPL N 
WPLEMENTATlON FOR OPERABLE UNIT 7 (OU 7), THE PRESENT LANDFILL - MSB-011- 
93 

Recerrtty another opportunity to reduce costs ac~uned at OU 7. The arrent scope caUs for 
taklng sol1 boring samples through the fill material Into the weathered bedrodr unit beneath 
the landfill until unweathered bedrock is enoountered. In order to ensure that the potentla1 
for cross corrtamhatbn is mlnlmlred, ewfam c a h g  k set OtlCB the sempfino iS Completed 
through the fill matodd and underfying alluvium. I ? I ~  Is done 80 that potential downward 
migstlon of k&&e la minimized. The Work Plan calls for aliwial welb to be installed in 
locations proximal to the borlngs. The boring rids however, ts ut\8uJtBble for use as a pitot 
hole morrltwing well. mis L because the surfeee.dng must be oemented In phce and this 
sttecls the lntenral that wuld be screened off In monttor well, changlw water chemistry 
h that immediate location rendetlng any data from livnples there unusable, In Qht of this, 
the procedure is to -re monltor wells a rnhlmum of h e  feet upgradem of the soil 
boring. 

Recently a soil borlng W t e d  directly Inside the Present Landfill groundwater divedon 
system was found lo be completeb dry. We propose that in this scenario, Installation of 
eurtace cssing is not necessary tor sampling the weathered bedrock unit since no l ehate  ts 
ptesent to potenwly cross contaminate the bebodc 

Furttrer, by not fnstaulng surface -sing, the hole k usable for monitor well installation. 
Thb reduces the number of hobs and oorrsequently the number of potential new amtaminant 
migratbn pathways belng placed in the landfill. Another effect of this b to reduce p r 0 ) e d  
ax& since on!y one hole Is b i ,  no casing b Installed, and the buI rig is not wed k 
another site. Thls reduce8 labor hours for drillers, fig geobglsts, and health and safety 
personnel and enhances our ability to meet Interagency Agreement (lAG) milestones by 
redudng the time Spent h tbe field. In saw, no net effed on data qudty will occur. 
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R J. Schasskrrger 
February 17, 1993 

page2 . 

MSB-Ol1-93 

Thb proposal was verbally oommunicated to Carl Sgreng, the project manager k r  ltre , 

Cokrado Depemnt at Health (CDH) as we4 as Scott Grace, who i8 sctlng for Bob Birk, the 
De@adment of Energy, Rocky Flats Ofkw, W E ,  RFO) prOied manager. Both repfted that 
thts was aaapWb. ln order to optlmko me benefits from thk dedsbrr, work has 
continued based upon the verbol ~p9rwals,,howwer, & h neces3ary lo o w n  written DOE, 
RFO concurrence kr the prolect 
that CDH be requested to provide this ~~CICW~~CICB Irr wrklng. 

please feel free lo amtad T. P. O'Rwrke ol my staff at extendon 8677 or @t!al pager 
5476 If you have eddlbnal questiolls or concema. 

in order to dose out tMs #em. We also rec8mrnend 

h 

MS.Buddy 
Actin0 Director 
Remedlatbn Profed Management 
Hjaa ROCICY F I~~S,  

Tpoldql 

. .  

18 '93 88245, PaGE.BB7 

L 
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11 1 5 R F  93 
DUE 
[UT€ 

I s 

Wr.  Rich Ichassburger 
U. S. D e p s r t m a n t  of mergy 
Rocky P l a t 3  P:mt 
Building 116 

OOldeat CD 80402 
P. 0. BOX 928 

Dear Xr. Sah.oobucgor, 

The Colorado D e p u t a e n t  of Health, Bazardoua Materialo and Wante H a n a g a n t  
Division (the DivLsLon) and the U. 6 .  cnrfronmental Protectioo Apenay (EPA) have 
revie\Jed tbe doameat referenced abave. We have d e t e r m h t d  t h a t  the modifi- 
cation8 propooed in thio document are acceptable am long am t h e  olarifioation 
dstactibed belov i.8 understood and acceptable t o  the Dopartmont of Energy. 

section 2.0 grapooecr ampring the newly installed groundwater monitoring wells 
on a monthly rat- q u a r t e r l y  basis due t o  "ochodulhg con@triinta.a This 
modifbation would a t i l l  ptwide  data from four empliag event. in tkae for the 
D r a f t  Phaae I Report. Thio change i e  allwabls if tba wel l s  cont inue  to be 
sarpplad and the additional data i m  iaoluded Lo t h e  Final Phase x R e p o r t .  

with t h i s  c l a r i f i c a t i o n  of Section 2 . 0 ,  t h i a  document fs approved and will be 
considered a addendum to the F i n a l ,  Phase I RFI/RI Work Plan for OU 7 .  

If you hawe any questions concerning theme comments, pleaee contact C a r l  Spreng 
of the Divis ion  a t  692-3358 or Bill Framer of EPA at: 294-1081. 

_ _  

/7 sincerely 

Chief, P a c i l i t l e o  Sec t ion  
Hatardwe Waote' Control Program 

88: 45 
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I EOLC ROCKY FLATS, WC. I ROCKY FLATS PUNT. P.O. BOX 4b4, COLDEN, C O L O A N  804020464 * (303) 966-7OOO 

I 

r. I L  

93- RF-3428 . March 17, 1993 

i Richard J. sctwsburger 
'Acting Director 
Environmental Restoration Division 

!DOERR) 

i MOOlFiCATlON - MBA-034-93 

The Operable Unit No. 7 (OU 7 )  Wodc Plan states that the Phase I survey will InJude the 
use of a shielded Geiger-Muelkr detector. In actual field acthrftles, this wwey did not take 
place. SurFiJai sob wewe. however, taken at all rurvey polnta and win be analyzed Car a 
varlety d constituents indud@ beta radiation. Data 0uality.Ob)ecttver (DWs) were not 
affected by the absence of the Oetger-Mueller survey and there were no Impads on 
decisions affecting PQOe. Furthermore, Health and Safety WBS not affected due to personnel 
radiation monitoring 88 required by the OU 7 SHe-Spxltic Health and Safety Plan. 

Verbal approval to forgo the beta survey has already been obtalned from Carl Spreng of the 
Cobrado Department of Heallh at 3:OO p.m. on March 15,1993. Prevbus verbal 
aocurrence to brgo the survey was obtained by R. H. B i  d the DeQertment of Energy. 

Please achwtedge recelpt of thls letfer and provide writlen conwnmm with this action 
$0 that this issue ean be finally dbpodtloned. If you have questbw rwardlng this iswe, 
please call T. P. ORourke of Remedtation Projed Manwement al extensbn 8577. 

- - 
- 

Otrector 
ERWRemediatbn ProjeeC Manegement 

I Orig. and 1 cc - R. J. ! k h a s w e r  
! 
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Eq-Dr 

Fs 

ft 

m 

Nk 

PC f 

Phi 

QC 

Rf 

SigV 

KEY TO CONE PENETRATION TEST PROFILES AND INTERPRETATIONS 

~ 

SPT 

su 

equivalent density; the mas: or quantity of a substance per unit volume based on 
a theoretical maximum of 100 percent and a minimum of 0 percent. Most soils 
are in the range of 60 to 80 percent. 

local friction or drag measured along the cone sleeve during a cone penetration 
test measured in megaNewtons per square meter (MN/m2). 

feet 

meters 

derived relationship between the undrained shear strength of a soil and the 
measured tip resistance. 

pounds per cubic foot 

phi angle; the angle of internal friction within a'homogeneous soil mass. The 
flow of water is directly related to the phi angle of a soil given uniform hydraulic 
conditions. 

measured tip resistance from the cone penetrometer uncorrected for unequal end 
area affects, measured in MN/m2. 

friction ratio of a soil expressed as a percentage of local friction (Fs) divided by 
the tip resistance (Qc) multiplied by 100. 

vertical overburden pressure measured in tons per square foot (tsf). 
~~ 

standard penetrationtest measured by number of blow counts per foot (N) e .~ - . 

undrained shear strength; a property reserved for cohesive soils in which their 
resistance to shearing is determined, measured in tsf. 
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R O C K Y  F L A T S  P L A N T  
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R O C K Y '  F I A T S  P L A N T  
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ROCKY FIATS PIANT - W7 LAWDFILL 

D r  - A l l  

Note: For fnterpretatim the PLOTTED CPT PROFILE 

Robertson and Carpcwlta Su: Nk= 24 

should bo uued uith the TABULATED Qnpuf frar CPTINlRl (v 3.02) - 



ROCKY FIATS PLANT - CUT LANDFILL 

Cartractor : TERRA TECH - Sy T e s t  O e t e  : 10 DEC 92 
L o c a t i o n  : OOlpU: E l e v a t i o n  : 5997.4 MSL 
Job NO. : 92-1023 Approx GUT : UNKNOUN 
Tot. h i t  ut. (evg) : 108 pcf 

Or - A l l  smrb (Jtniolkaski 8t 01. 1985) PHI - R o b a r t s o n  and Carpenella 1983 Su:.Nk= 24 

Mote: F o r  interpretation purpas80 the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT frm CPTINTRI (v 3.02) -** 

.. . 



Roclcl FIATS P u l l 1  - W7 LANDFILL 

D r  - A l l  ssnds (Janiolkouskl e t  at. 1985) PHI - Robartam and Caapanlla 1983 Su: Nk= 24 

k 

" Note: F o r  interpretation plrposar the PLOTTED CPT PROFILE should be used u i th  the TABUUTED QnPW from CPTIWTRl (v 3.02) -* 



ROCKY FLATS PLANT - UJ7 LANDFILL 

0.25 0.82 14.08 , 1 .M 9.48 0.02 
0.50 1.64 4.88 0.75 15.00 0.07 
0.75 2.66 5.96 1.04 17.12 0.11 
1.00 3.28 6.44 2.48 37.75 0.15 
1.25 4.10 2.58 2 . m  106.25 0.20 
1.50 4.92 3.24 1 . 7 8  53.84 0.24 
1.75 5.74 3.48 0.47 13.14 0.29 
2.00 6.56 2.06 0.22 10.29 0.33 
2 2 3  7.38 1 .a 0.05 3.70 0.38 
2.50 8.20 2.88 0.13 4.36 0.62 
2.75 9.02 8.30 0.28 3.26 0.66 
3.00 9.84 28.80 2.11 7.20 0.51 

udef id 
vdef ined 
v d e f i d  ' 

urdef ined 
mdef ined 
uKlef ind 
vdef ind 
udef ind 

s i l t y  c lay t o  c lay  
s i l t y  c lay to  c lay 

sandy s i l t  t o  clayey s i l t  
very s t i f f  f i ne  grained (*) 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UWFND 
UNOFND 
UNDFW 
UNDFND 
UNDFND 
UNDFND 
UND FND 
UNDFND 

UNDFD UDF 
UNDFD W F  
UNDFD UDF 
UNDFD W F  
UNDFD UDF 
UNDFD U)F 
UWDFD U)F 
UNDFD W F  
UNOFD 8 
UNDFD 19 
UNDFD 33 
UNDFD 950 

D r  - All.sends (Jemiolkwski e t  at. 1985) PHI - R o b e r t s o n  and Canpanella 1983 Su: Nk= 24 

(*) overconsolidatd or cemented 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFlNED 
UNDEFINED 
UNDEFINED 

.51 
1.23 
3.59 

UNDEFINED 

** Note: F o r  interpretat ion purpoaes the PLOTTED CPT PROFILE shoutd be used with the TABULATED OUTPUT from CPTINTR1 (v 3.02) **** 



ROCKY FLATS PLANT - 417 LANDFILL 

C o n t r a c t o r  : TERRA TECH - SU T e s t  D a t e  : 11 DEC 92 
L 'tx : 002938 E l e v a t i o n  : 5993.1 MSL 
JL 3.';' : 92-1023 *ox GUT : 18 Feet 
lo t .  Unit Ut. (avg) : 108 pcf 

DEPTH Qc (avg) Fs (evg) R f  (awl SIGV' SOIL EEHAVIWR TYPE Eq - D r  PHI SPT su 
neters) (feet) (MN/rd'2) (MN/lr^2) (X I  ( t S f )  (%I des. N t s f  

0.25 0.82 3.46 0.52 14.75 0.02 undefined UNDFND UNDFD U)F UNDEFINED 
0.50 1.U 4.82 0.74 15.14 0.07 undefined UNDFND UNDFD U)F UNDEFINED 
0.75 2.46 5.80 1.02 17.19 0.11 undefined UNDFND UNDFD U)F UNDEFINED 

D r  - ALL sands ( J d o l k o w s k i  e t  at. 1985) PHI - Robartson and Cenpenel la 1983 Su: Nk= 24 

** Note: F o r  i n t e r p r e t a t i o n  purposes the PLOTTED CPT PROFILE should be used with the TABULATED 41TWT f r o m  CPTINTRl (v 3.02) **** 



ROCKY FLATS P W T  - CU7 LANDFILL 

Contractor : TERRA TECH - SU T e s t  Date : 11 DEC 92 
Loc8tial : 0029% Elevation : 5993.1 MSL 
J a b  NO. : 92-1023 Approx GUT : 18'Feet 
Tot. Unit Ut. t aw)  : 108 pcf 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .50 
1-75 
2.00 
2-25 
2.50 
2.75 
3.00 

0.82 
1 AM 

2.46 
3.28 
6.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

6.02 
7.10 
4.52 
.3.80 
1 .% 
1 .a 
3.68 
1.42 
1.14 
1.44 
3.86 
3.62 

1.08 
2.10 
0.97 
1.43 
0 . n  
0.84 
0.67 
0.64 
0.44 
0.54 
0.22 
0.23 

17.54 
29.08 
21.16 
37.03 
66.16 
57.23 
17.97 
64.08 
38.05 
37.07 
5.64 
6.18 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.62 
0.46 
0.51 

udcf id 
tndef id 
mdefined 
udcf id 
udsf id 
vdsfinad 
udcfined 
v d s f i d  
udcfinad 
udef ined 

clay 
clay 

UIIDFND 
UNDFND 
W D F m  
UNDFND 
UYDFND 
UNDFWD 
UYDFYD 
WDFND 
UNDFND 
UNDFUD 
UNDFND 
UNDFND 

UNDFD 
mom 
uw)m 
m m  
UXD FD 
WFD 
m m  
m m  
m m  
UNDFD 
UNDFD 
UNDFD 

LlDF 
LlDF 
WF 
LlDF 
LlDF 
u)F 
WF 
WF 
W F  
W F  
39 
36 

UNDEF 1 NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UYDEFIWED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDE F I NED 

1.65 
1.55 

Dr - A l l  sands (Jerriolkwski e t  el. 1985) PHI - Robertson and Canpenal la 1983 Su: Nk= 26 

' Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED CUTPUT from CPTINTRI (v 3.02) ***. 



ROCKY FLATS PLANT - OUT LANDFILL 

D r  - A l l  #an& (Jmiolkowski et 01. 1985) PHI - Robertson and Cerparrclla 1983 Su: Yk= 24 

Note: For interpretation prpoaes the PLOTTED CPT PROFILE should be used with the TABULATED QnPUT fraa CPTINTRl (v 3.02) - 



FIATS PLANT - W7 UNDFfLL 

0.25 
0.50 
0.75 
1.00 
1 .a 
1 -50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 

0.82 
1.64 
2-66 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 

12.46 
26.12 
21.09 

6.27 
3.79 
3.41 
4.27 
3.67 
3.19 
3.40 
4.05 

18.13 

8.74 

0.13 
0.45 
0.n 
0.13 
0.02 
0.02 
0.01 
0.05 
0.01 
0.01 
0.01 
0.00 
0.11 

1.06 
1.70 
3.61 
1.44 
0.37 
0.42 
1 .08 
1.15 
0.16 
0.15 
0.15 
0.08 
0.61 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 

sand t o  s i l t y  sad 
sand t o  s i l t y  sand 

sand t o  clayey send (*I 
sand t o  s i l t y  sand 
ssnd t o  s i l t y  sand 
sand t o  s i l t y  sand 

s i l t y  sand t o  sandy s i l t  
s i l t y  sad t o  asndy s i l t  

Bwd t o  s i l t y  sand 
s i l t y  sand t o  sandy s i l t  

sand t o  s i  l ty  sand 
sand t o  s i l t y  sand 

sand 

>90 
.90 

UNDFND 
.90 

60-70 
50-60, 
50-60 
50-60 
40-50 
40-50 
50-60 

.90 

To-so 

.a 

.a 
UNO FD 
.a 

46-c8 
4244  
40-42 
42-44 
40-42 
40-42 
38-40 
40-42 
46-4a 

31 
.so 
.so 
22 
16 
9 

11 
14 
9 

11 
9 

12 
36 

U O E F  I NED 
UWEF I NED 
W E F I N E D  
UNDEFINED 
UWDEF I NED 
UNDEFINED 
W E F  I NED 
W E F I N E D  
UNDEFINED 
UNDEFf NED 
UNDEFINED 
UNDEFf NED 
UNDEFINED 

O r  - A l l  senda (Janiolkouski e t  al. 1985) PHI  - Robertson and Canpenella 1983 Su: Nkn 24 

(e) .overconsolidated or  cemented 

'* Note: For in te rpre ta t ion  purposes the PLOTTED CPT PROFfLE should be used with the TABULATED OUTPUT from CPTINTRI ( v  3.02) **** 

.. . 



I ROCKY FLATS PLANT - W7 IANDFILL 

I 

0.2s 0.82 
0.50 1.64 
0.75 2.46 
1.00 3.28 
1.25 4-10 
1.50 4.92 
1.75 5.74 
2.00 6.56 
2.25 7.38 
2.50 8.20 
2.75 9.02 
3.00 9.8s 
3.25 10.66 
3.50 11.48 
3.75 12.30 
4-00 13.12 
4.25 13.94 
4.50 14.76 
4 - A.15.58 
5 JO.16.60 
5.25 17.22 
5-50 18.04 

6.00 19.69 
6.25 20.51 
6.50 21.33 
6.75 22.15 
7.00 22.97 
7.25 23.79- 
7.50 24.61 
7.75 25.43 
8.00 26.25 
8.25 27.07 
8.50 27.89 

9.00 29.53 
9.25 30.35 
9.50 31.17 

5.75 18.86 

8.75 28-71 

22.42 
9.26 
7.30 
4.86 
4.28 
5.R 
8.82 

11.74 
4.56 
4.14 
5.00 
8.94 
8.80 
6.68 
7.82 
4.02 
3.n 
5.42 
5.60 

11 .b4 
19.00 
25.02 
16.14 
12.04 
15.18 
3.20 
3.26 
2.92 
3.74 
3.58 
4.16 
4.38 
5.02 
6.m 
6.60 
6.82 
6.82 
7.44 

0.19 
0.29 
0.18 
0.13 
0.09 
0.09 
0.14 
0.16 
0.21 
0.12 
0.14 
0.19 
0.14 
0.17 
0.18 
0.16 
0.11 
0.15 
0.21 
0.16 
0.36 
0.46 
0.45 
0.41 
0.42 
0.26 
0.20 
0.19 
0.23 
0.25 
0.25 
0.30 
0.29 
0.33 
0.32 
0.33 
0.27 
0.26 

0.84 
3.05 
2.67 
2.62 
2.02 
1.61 
1 .% 
1 .47 
4.43 
2.80 
2.79 
2.11 
1 .% 
2.47 
2.26 
3.86 
2.15 
2.79 
3.15 
1.22 
1.88 
1.80 
3.15 
3.32 
2.71 
8.03 
5.W 
6.25 
6.14 ~ 

4.74 , 

5.01 
6.63 
5.71 
4.86 
4.70 
4.72 

* 3.91 
3.36 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.35 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.66 
0.69 
0.73 
0.77 
0.82 
D . M  
0.91 
0.95 
1 .oo 
1.04 
1 .a8 
1.10 
1.12 
1.14 

send 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  send t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

s a d  t o  s i l t y  send 
s i l t y  clay t o  clay 

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

sand to  s i l t y  sand 
sand t o  s i l t y  send 
sand t o  s i l t y  sand 

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  

mdef id 
clay 
clay 

1.16 - ~- clay ~ 

1.18 clay 
1.19 clay 
1.21 clay 
1 .a clay 
1.25 
1.27 
1.29 
1.31 
1.33 

very s t i f f  f ine grained (*I 
very s t i f f  f ine grained (9 
very s t i f f  f ine grained (*) 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  

>90 UNDFD 
UNDFND UNDFD 
W F N D  UNDR 
UNDFND worn 
UNDFMD UNDFD 
70-80 4b-46 
80-90\ 44-46 
80-90 46-40 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
70-80 42-44 
70-80 42-44 
UNDFND UNDFD 
60-70 42-65 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
70-80 42-44 
80-90 44-46 

.90 44-46 
UNDFND UNOFD 
UNDFND UNDFD 
70-80 42-44 
UNDFND UNDFD 
UNDFND W F D  
UNDFND UNDFD 
UNDFND UNDFD 
UWDFMD UNDFD 
UNDFLID UNDFD 
UWDFWD W F D  
UNDFNO W F D  
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

45 
37 
29 
19 
17 
19 
29 
29 
30 
17 
20 
30 
29 
27 
26 
20 
15 
22 
28 
29 
48 

.so 
>so 
48 

>so 
W F  
33 
29 
37- 
36 
42 
44 

.50 

.so 
>so 
.so 
34 
30 

UNDEFINED 
4.02 
3.17 
2.10 
1.85 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1 .% 
1.78 
2.15 

UNDEFINED 
UNDEFINED 

2.88 
UNDEFINED 

1.72 
1.61 
2.32 
2.60 

UNDE F I NED 
UNDEFINED 
UNDEFINED 

6.11 
5.19 

UNDEF I NED 
UNDEFINED 

1.36 
1.21 

1 .so 
1 . E  
1.84 
2.12 

UNDEFINED 
UNDEF INED 
UNDEFINED 

2.89 
3.16 

~~ - . 1.57 

D r  - A l l  smde (Janiolkoueki e t  e l .  1985) PHI  - Robhrtson and Canpanella 1985 Su: Nk= 24 

(9 overconsolidated or ccmcnted 

'* I )tar interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.02) -** 



ROClCl FLATS PLANT - Ql7 LANOFILL 

Contractor : TERRA TECH - !N Location : 003- 'Page No. 2 

9.75 31.99 
10.00 32.81 
10.25 33.63 
10.50 34.45 
10.75 35.27 
11.00 . 36.09 
11-25 36.91 
11-50 37.n 
11.7s 36.55 
12.00 39.37 
12.2s 40.19 
12.50 41.01 
12.75 41.03 
13.0 42.65 
13.25 43.47 
13.50 44.29 
13.75 45.11 

3.38 0.18 5.11 1.34 C L s y  U#)FND h F D  34 1.39 
3.60 0.17 4.52 1.36 s i l t y  c lay t o  c lay  UNDFND WDFD . 24 1.49 
3.30 
3.w 
2.85 
2.88 
3.02 
3.44 
4.20 
4.46 
5.10 
4.98 
5.44 
5.84 
7.38 
7.52 
7.74 

0.18 
0.16 
0.22 
0.17 
0.21 
0.21 
0.23 
0.26 
0.26 
0.23 
0.26 
0.26 
0.29 
0.33 
0.31 

5-61 
5.26 
7.46 
5.93 
6.76 
5.99 
5.47 
5.74 
4.W 
4.57 
4.n 
4.30 
3.83 
4.25 
3.98 

1.38 
1 .a 
1 .a 
1-44 
1.46 ' 

1 .47 
1 A9 
1.51 
1.53 
1.55 
1.57 
1.59 
1.61 
1.62 
1.64 

clay 
c lay 
c lay 
c lay 
Clay 
c lay  
c lay 
c lay 

s i l t y  c lay  t o  c lay  
s i l t y  c lay  t o  c lay  
s i l t y  c lay  t o  c lay  

clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay  
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 

UNDFND 
UNDFND 
W F N D  
WDFND 
UNDFND 
UNDFND 
UNDFY) 

W F N D  
UNDFMD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNQFND 

UrrpFiD 

WD FD 
UNDFD 
UWDFD 
WFD 
UNDFD 
LJamFD 
WFD 
UNDFD 
WFD 
UNO FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

33 1-56 
31 1 .a 
28 1.15 
29 
30 
34 
42 
45 
34 
33 
36 
29 
37 
38 
39 

1.17 
1 .a 
1.41 ' 

1.74 
1.86 
2.12 
2.07 
2.27 
2.61 
3.11 
3.17 
3.26 

D r  - ALL sendD (Jmio lkarok i  e t  at. 1985) PHI  - Robertson and Cmpamlla 1983 W: Nka 24 

1.0 Mote: For in te rpre ta t ion  pirposes the PLOTTED CPT PROFILE should he used with the TABULATED QlTPUl fraa'CPTINTR1 (v 3.02) ***I 

.- , 



ROCKY FLATS PLANT - OUT LANDFILL 

0.25 0.82 15.78 
0.50 1.64 14.26 
0.75 2.46 9.78 
1.00 3.28 15.84 
1.25 4.10 5.56 
1.50 4.92 3.46 
1.75 5.74 10.14 
2 .0  6.56 9.86 
2.25 7.38 6.30 
2.50 8.20 1.16 
2.75 9.02 10.48 
3.00 9.U 19.44 
3.25 10.66 26.10 

. - I - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  

0.09 0.53 0.02 Send 
0.35 2.42 0.07 s i l t y  sand t o  sandy s i l t  
0.34 3.37 0.11 sandy s i l t  t o  clayey s i l t  
0.41 2.51 0.15 s i l t y  sand t o  send/ s i l t  
0.27 4.69 0.20 s i l t y  clay t o  clay 
0.16 4.59 0.24 s i l t y  clay t o  clay 
0.21 2.05 0.29 s i l t y  sand t o  send/ s i l t  
0.26 2.61 0.33 s i l t y  sand t o  sendy s i l t  
0.13 3.06 0.39 send/ s i l t  t o  clayey s i l t  
0.09 7.61 0.42 clay 
0.07 0.67 0.46 Send 

0.35 1 .E 0.51 sand t o  s i l t y  sand 
0.40 1.51 0.55 sand to  s i l t y  sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.90 

.90 
UUDFND 
.90 

UUDFMD 
UllDFUD 
80-90 ' 
80-90 
UWDFUD 
UMDFND 
80-90 

.90 

.90 
, - - - - - - - - - - -  

.48 32 UNDEFINED 
>48 48 UNDEFINED 

UNDFD 39 4.25 
>48 >SO UNDEFINED 

UNDFD 37 2.41 
UNDFD 23 1.49 
46-48 34 UNDEFINED 
44-46 33 UNDEFINED 
UNDFD 17 1.85 
UNDFO 12 .a 
44-46 21 UiEFINED 
46-# 49 UNDEFINED 
&-68 .SO UNDEFINED -_____-___________.______ 

D r  - A l l  sends (Janiolkowski e t  e l .  1985) PHI - Robertson and Cempenella 1983 Su: Nk= 24 

No*qstCSor interpretation plrposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frun CPTINTRl (v 3.02) **** 

' I 



ROCICY FLATS PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1 .uo 
1.25 
1 .so 
1.15 

UNDE F I NED 
2.39 

UNDEFINED 
UNDEFINED 
W E F I N E D  

1.27 
UNOEF INEO 

, - - - . - - - - - - -  

Su: Nk= 24 O r  - A l l  sands (Jmniolkarekl et el.  1985) PHI - Rober tsun end Caapanclle 1983 

(*) wercansolidated or ceuented 

I** Note: F o r  i n t e r p r e t a t i o n  purposes the PLOTTED CPT PROFILE should be used with the TABULATED WTPUT from CPTINTRI (v 3.02) **** 



ROCKY FLATS PLANT - 417 W F I L L  

O r  - ALL sands (Jmiolkouski at al. 1985) PHI - Robartson and Cenpenclla 1983 Su: Wk= 24 

'* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froa CPTINTR1 (v 3.02) **** 



ROCKY FLATS PLANT - W f  LANDFILL 

D r  - ALL M6 (Jaiolkouski et at. 1985) PHI - Robert- ad tarpanella 1983 . Su: Nk- 24 

Note: For interpretatian pwposes the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT f r a  CPTINTRl (v 3.02) - 

... 



ROCKY FIATS PLANT - OUT LAWFlLL 

UNDEFINED 
UWOEF INEO 
UNDEFINED 
UNDEF I NED 
W E F  INED 
UNDEF I Nu) 
W E F  XNED 

. - - - - - - - - - - -  

O r  - A l l  (Jaiolkowski e t  al. 1985) PHI - Robertson and Caapenella 1983 Su: Nk= 24 

** Note: For interpretat ion purposes the PLOTTED CPT PROFILE should be used u i t h  the TABULATED OUTPUT f ran  CPTINTR1 (v 3.02) **** 



ROCKY FIATS P U N T  - OU7 LANDFILL 

Contractor : TERRA TECH - SU T e s t  Date : 07 JU 93 
Location : 0 4 9 3 F  Elevation : 5990.6 MSL 

Job NO. : 92-1023 - 0 x G y T  : 18 Fcet 
Tot. Unit Ut. (avg) : 106 pcf 

.-----__--------__-_-------------------------------------------------------------------------------------------------------------- 
DEPTH QC (ow) 

Pters) (feet) (W/&2) 

0.25 0.82 41.36 
0.50 1.64 23.66 
0.75 2.46 13.70 
1.00 3.20 8.50 
1.25 4.10 3.58 
1.50 4.92 4.48 
1.75 5.74 7.86 
2.00 6.56 9.m 
2.25 7.38 6.64 
2.50 0.20 6.26 
2.71 9-02 15.64 
3.00 9.84 25.64 

.I--_________-___-__---------. 

Fa (rvg) 
(W/r^2) 

. - - - - - - - - - -. 
0.29 
0.21 
0.21 
0.24 
0.14 
0.14 
0.25 
0.23 
0.17 
0.16 
0.27 
0.67 

0.68 
0.87 
1.52 
2.78 
3.78 
3.15 
3.15 
2.53 
2.48 
2.51 
1.71 
2.55 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.62 
0.46 
0.51 

gravelly sand t o  sard 
Send 

sand t o  s i l t y  s a d  
smdy s i l t  t o  clayey s i l t  
clayey s i l t  to s i l t y  clay 
s u d y  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand to sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

sand to s i l t y  sand 
s i  l t y  sand t o  sandy s i  l t  

PHI SPT su 
(W) (N) ( tsf)  

UNDFD .SO UNDEFINED 
>48 47 UNDEFINED 
.48 34 UNDEFINED 

WOFD 34 3.64 
UMDFD 18 1-51 
mom 18 1.93 
WFD 31 3.40 
44-46 30 UWOEFINED 
UNDFD 27 2.87 

46-68 39 UNDEFINED 
46-48 >SO UNDEFINED 

_ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - - - -  

UNDFD 25 2. m 

D r  - A l l  sends (Jmiolkouakl e t  el. 1985) PHI  - Robertson and CampaMlla 1983 Su: Nka 26 

.* Note: For interpretation purpose% the PLOTTED CPT PROFILE should he used with the TABULATED WTWT from CPTINTR1 (v 3.021 **.I* 



ROCKY FLATS P W T  - OUT LALIDFILL 

Contractor : TERRA TECH - SU T e s t  Date : 07 JAN 93 
I 'on : 0015936 Elevation : 5990.6 MSL 
JooIlo. : 92-1- ApproxGyT : 18Feet 
Tot. Un i t  Ut. (avg) : 108 pcf 

________________- -___________I__________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DEPTH Qc (avg) Fs (svg) R f  taw) S l W  SOIL BEHAVIOUR TYPE Eq - D r  PHI WT su 
neterr) (feet) (IOlW2) (HN/d2) (X) ( ts f )  ( X I  (deg) (Y )  ( t o f )  
.-------------I------------------------------------------------------------------------------------------------------------------ 

0.25 0.82 8.26 0.12 1.45 0.02 s i l t y  s a d  t o  sandy s i l t  >90 >68 t8 WEFINED 
0.50 1.64 3.20 0.15 4.54 0.07 s i l t y  c lay t o  clay WlDFYD UNDFD 21 1.36 
0.75 2.46 4.58 0.11 2.40 0.11 sandy s i l t  t o  clayey s i l t  UNDFND UYDFD 18 1.98 
1.00 3.28 2.20 0.11 4.91 0.15 clay W F N D  UWDFD 22 .% 

1.50 4.92 1.30 0.07 5.59 0.24 clay W F N D  UNDFD 13 .55 
1.25 4.10 2.70 0.06 2.18 0.20 sandy s i l t  t o  clayey s i l t  UNDFMD UNDFD 11 1.16 

1.7s 5.74 7.66 0.06 0.79 0.29 sand t o  s i l t y  sand m-80' 44-46 19 W E F I Y E D  
2.00 6.56 7-48 0.31 4.07 0.33 clayey s i l t  t o  s i l t y  c l a y  WlDFND UNDFD 37 3.24 
2.25 7.58 3.28 0.06 1 .a 0.38 sandy s i l t  t o  clayey s i l t  UyOFlo WFD 13 1.41 
2.50 8.20 6.48 0.05 0.82 0.42 sand t o  s i l t y  sand 60-70 42-44 16 UNDEFINED 

>68 UIlOEFlNED 2.75 9.02 30.60 0.24 0.76 0.46 sand *90 
3.00 9.84 34.44 0.46 1.32 0.51 Sand .90 >68 >SO UNDEFINED 
3.25 10.66 9.22 0.34 3.62 0.55 santty s i l t  t o  clayey s i l t  UNDFND UNDFD 37 3.98 
3.50 11.48 13.82 0.35 2.68 0.60 s i l t y  sand t o  sandy s i l t  80-90 4 - 4 6  46 UNDEFINED 

3.75 12.30 9.% 0.29 2.85 0.64 sandy s i l t  t o  clayey s i l t  UNDFND UNDFD 40 6.30 
4.00 13.12 14.92 0.30 2.00 0.69 s i l t y  sand t o  sandy s i l t  80-90 64-46 50 UNDEFINED 
4.25 13.94 24.44 0.48 1.93 0.73 sand t o  s i l t y  sand >90 46-68 UNDEFINED 
4.50 14.76 33.80 0.59 1.71 0.n sand t o  s i l t y  sand >90 46-48 >SO UNDEFINED 
& 15.58 33.16 0.66 1.94 0.82 sand t o  s i l t y  sand >90 46-48 >SO UNDEFINED 
5- 16.40 33.26 0.60 1.76 0.86 sand t o  s i l t y  sand >90 46-68 >SO UNDEFINED 
5.25 17.22 13.44 0.56 4.12 0.91 very s t i f f  f ine  grained (*) UNDFND UNDFD ~ 5 0  UNDEFINED 
5.50 18.04 8.80 0.44 4.95 0.95 very s t i f f  f ine  grained (*) UNDFND UNDFD >SO UNDEFINED 
5.75 18.86 19.72 0.89 4.43 0.98 very s t i f f  f i ne  grained (*) UNDFND UNDFD >SO UNDEFINED 

6.00 19.69 7.06 0.54 7.53 1.00 very s t i f f  f ine  grained (*) UNDFND UNDFD >SO UNDEFINED 
6.25 20.51 6.30 0.33 5.11 1.02 very s t i f f  f i ne  grainad (*) UNDFND UNDFD >SO UNDEFINED 
6.50 21.33 12.24 0.55 4.38 1.04 very s t i f f  f i ne  grained (*) LJNDFND W F D  >SO UNDEFINED 

6.75 22.15 20.76 0.59 2.80 1.06 s i l t y  sand t o  sandy s i l t  80-90 66-46 >SO UNDEFINED 
~ 7.00 22.97 4.54 0.42 9.12 1.08 d f  id UNDFYD UNDFD U)F UNDEFINED 

~ ~ - - - - 
7.25 23.79 4.94 0.32 6 .d  1.09 clay 'UNOFND W F D -  49 2.09 
7.50 24.61 5.10 0.26 4.93 . 1.11 s i l t y  clay to  clay W F N D  UNDFD 34 2.16 , 
7.75 25.43 5.76 0.34 5.79 1.13 very s t i f f  f i ne  grained (*) UNDFND UNOFD >SO WEFIWED 

8.00 2 6 3  5.78 0.34 5.84 1.15 very s t i f f  f i ne  grained (*) W F N D  UllDFD >SO W O E F I N D  

8.25 27.07 6.10 0.37 5.98 1.17 very s t i f f  f i ne  grained (*) UNDFND UNDFD >SO WDLCINED 
8.50 27.89 4.20 0.31 7.24 1.19 clay UNDFND WFD 42 1.76 
8.75 28.71 4.56 0.30 6.50 1.21 clay UNDFND WFD 46 1.92 
9.00 29.53 3.94 0.29 1.22 1.23 clay WDFND WFD 39 1.64 
9.25 30.35 4.86 0.29 ' 5.90 1.24 clay W F # )  WFD 49 2.01 
9.50 31.17 4.28 0.32 7.34 1.26 clsy UYOFND UNDFD 43 1.m 
-______-____________--------------------------------------------------------------------------------------------------..------- 

D r  - A l l  sends ( J d o l k o w k i  e t  al. 1095) PHI - Robartson a d  Ceaperrlla 1983 Su: Nk- 21 

(*I ovarcansolidated or  cemented I 
interpretat ion purpose8 the PLOTTED CPT PROFILE should be used u i t h  the TABULATED OUTPUT f ra  CPTINTRI (v  3.02)  

~ * '  



Roacl FLATS P W I T  - (XI7 LANDFILL 

m t r u t o r  : TERRA TECH - SI Last ion : 0019% Page No. 2 

Dr  - A l l  8(nds (Jmiolkaroki e t  d. 1985) PHI - Robertson and Carpanslla 1983 Su: Nk= 24 

(*I overconsolidated or  cemmted 

Mote: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATE0 QlfPUl fraa CPTIMTRl (v 3.02) *- 

.. . 
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FLATS P W T  - OU7 LANDFILL 

9.75 
10.00 
10.25 
10.50 

11.00 
11 .25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 

10.75 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37. n 
38.55 
39.37 
40.19 
41.01 
41.83 
62.65 
43.47 
44.29 
45.11 
45.93 
46. n 

7.8b 
5.01 
5.46 
4.46 
6.42 
5.56 
2.94 
3.w 
3.58 
3.58 
2.86 
5.00 
4.44 
4.m 
5.14 
5.12 
5.74 
6.58 
8.52 

0.39 
0.36 
0.34 
0.31 
0.32 
0.31 
0.27 
0.31 
0.34 
0.31 
0.23 
0.37 
0.43 
0.42 
0.53 
0.49 
0.50 
0.47 
0.58 

4.83 
6.93 
6.15 
6.91 
4.74 
5.40 
9.08 
7.59 
9.26 
8.39 

7.22 
9.59 
8.81 

10.16 
9.35 
8.55 
7.01 
6.68 

1.03 

1.34 
1.36 
1.38 
1.40 
1.42 
1 .c1 
1.46 
1.47 
1.49 
1.51 
1.53 
1.55 
1.57 
1.59 
1.61 
1.62 
1.64 
1.66 
1.68 

very s t i f f  f i ne  grained (*) 
clay 
c lay 
c lay 

very s t i f f  fine grained (*I 
clay 

vdcf ined 
clay 

vrQf ined 
vdaf ined 
vdsf ined 

e m  
vdsf ined 
vdcf ined 
&fined 
vdcfincd 
vdafined 

very s t i f f  f i ne  grained (*) 

very s t i f f  f i ne  grained (*I 

UMDFUD 
UYDFW) 
W F N D  
UY)FND 
UYDFY) 
UMDFND 
UWDFWD 
W F N D  
W F Y )  
UIIDFWD 
uy)FWD 
WFWD 
UWOFWD 
UNDFND 
UNDFUD 
UNDFWD 
UNDFND 
UNDFND 
UNDFND 

uuom 
UNDFD 
UNDFD 
U#)m 
UYD FD 
uy) FD 
m m  
UmFD 
WDFO 
Uwom 
m m  
WDm 
UND FD 
UWD FD 
W F D  
UND FD 
UWD FD 
UNDFD 
UND FD 

.so 

.so 

.so 
45 

.so 

.so 
UDF 
50 

UDF 
WF 
UDF 
50 

UDF 
UDF 
u)F 
UDF 
UDF 
r50 
.so 

UMDEF I W E D  
2.11 
2.30 
1.86 

WlDEFINED 
2.33 

W E F I N E D  
1.64 

UNDEFINED 
UNDEFINED 
UNDEFINED 

2.08 
UNDEFINED 
W E F  I NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UMDEF I NED 

D r  - A l l  sands (Ja io lkousk i  e t  01. 1985) PHI - Robertson end Canpanells 1- Su: Nk= 26 

(*) overconsolidated or canmted 

'* Note: For in te rpre ta t ion  purpases the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fraa CPTINTRl (v 3.02) **** 



lKyxT FLATS PLANT - OUT LANDFILL 

0.25 
0.50 
0.75 
1.00 
1 .25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

'0 
L5 

5.50 
5.15 
6.00 
6.25 
6.50 
6.75 
.7.w 
7.25 
7.50 

0.82 
1.61 
2.46 
3.1 
4.10 
4.92 
5.74 
6.56 
7.38 
6.20 
9.02 
9.s 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .a 
22.15 
22.97 
23.79 
24.61 

12.36 
4.58 
1.30 
1.74 
7.84 
5.38 
6.90 
1 .% 
3.30 
5.74 
4.38 
4.58 
3.52 
5.30 
7.78 
6.62 
3.70 
2.68 
6.74 
4.60 
6.28 
5 .a 
1.84 
2.42 
2.16 
1.86 
2.08 
1.90 
2.16 

- 2 5 3  

0.01 
0.11 
0.08 
0.08 
0.07 
0.10 
0.16 
0.15 
0.08 
0.06 
0.08 
0.04 
0.01 
0.04 
0.10 
0.06 
0.13 
0.10 
0.10 
0.17 
0.18 
0.18 
0.16 
0.15 
0.16 
0.14 
0.14 
0.13 
0.14 
0 .  li 

0.11 
2.31 
5.89 
4.29 
0.88 
1.82 
2.20 
7.31 
2 5 2  
I .06 
1.79 
0.66 
0.17 
0.70 
1.29 
0.83 
3.39 
3.66 
1 .40 
3.67 
2.78 
3.19 
8.53 
6.16 
7.27 
7.17 
6.51 
6.92 
6.27 
6.70 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.U 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.07 
1.09 
1-10 
1.12 
1.14 
1.16 

Send 
sandy s i l t  t o  clayey s i l t  

clay 
clay 

sand t o  s i l t y  sand 
s i l t y  ssnd t o  S a d y  s i l t  
s i l t y  sand t o  s a d y  s i l t  

clay 
s a d y  s i l t  t o  clayey s i l t  
s i l t y  s a d  t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

sad t o  s i l t y  sand 
sand t o  s i l t y  sand 
sand t o  s i l t y  sand 
sand t o  s i l t y  sand 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

-find 
clay 
clay 
clay 
clay 
clay 
clay 

~~ 

~ c l y  

.90 .a 
UYDFYD UYDFD 
UMDFMD UNDFD 
UNDFY) UWDFD 
80-90 46-40 
70-80 44-46 

UUDFWD UYOFD 
W F N D  UNDFD 
64-70 42-44 
50-60 40-42 
50-60 40-42 
40-50 30-40 
50-60 40-42 
60-70 42-44 
60-70 40-42 
UNDFND WDFO 
W F M D  UNDFD 
50-60 40-42 
UNDFWD WDFD 
UWOFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFMD UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
W F N D  WDFD 
UNDFND UNDFD 
UNDFND ~ WDFD 

70-.80 44-46 

~ F N D  UXDFD 

25 UNDEFINED 
18 1.98 
13 -56 
17 .15 
20 UNDEFINED 
18 UNDEFINED 
23 UNDEFINED 
20 .83 
13 1.41 
19 UNOEFINED 
15 UNDEFINED 
15 UNDEFINED 
9 UNDEFINED 

13 UNDEFINED 
19 UWOEFINED 
17 UNOEFINED 
19 1.57 
13 1.13 
22 UNDEFINED 
23 1 .% 
25 2.69 
22 2.34 

UDF UNDEFINED 
24 1 .oo 
22 .89 
19 .76 
21 .a5 
19 .77 

21 .85 
22 - ~ .88 _- ~ 

D r  - ALL ssnds (Jmiolkwski  e t  al. 1985) PHI - Robertson and Cenpsnella 1983 Su: Nko 24 

1 

**** Note: F o r  interpretation pwpwsr the PLOTTED CPT PROFILE should k used u i t h  the TABULATED OUTPUT f ran CPTINTR1 (v 3.02) **** 



ROCKY FUTS PLANT - W7 LAlloFlLL 

O r  - A l l  am& (Jr io lkowski  e t  al. 1985) PHI - Robertson and Cfmpmella 1983 kr: Y t =  24 

*- Note: For interpretation plrposes the PLOTTED CPT PROFlLE should be used u i th  the TABULATED OUTPUT from CPTIMTR1 (v 3.02) **** 



ROCKY FLATS PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 

T 

5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.n 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.  10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.w 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18-06 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

1.70 
4.30 
2.06 
2.04 
3.26 
3.52 
4.46 

10.66 
4-06 
1.68 
1.68 
2.94 
0.80 
1.76 
2.22 
2.26 
2.60 
8-50 
5.86 
2.28 

' 2.42 
3.72 
1.22 
1.82 
2.00 
2.92 
4.46 
2.06 
1.92 
2.12 
3.70 
5.92 
4.18 
4.30 
4.44 
6.68 
4.10 
4.14 

0.05 
0.13 
0.09 
0.10 
0.14 
0.16 
0.13 
0.32 
0.22 
0.12 
0.10 
0.12 
0.08 
0.07 
0.05 
0.07 
0.07 
0.08 
0.16 
0.11 
0.12 
0.09 
0.09 
0.08 
0.16 
0.18 
0.16 
0.25 
0.18- 
0.14 
0.18 
0.26 
0.24 
0.21 
0.23 
0.31 
0.31 
0.26 

3.00 
2.88 
4.14 
4.62 
4.21 
4.40 
2 . n  
2.96 

7.13 
5.96 
3.94 
9.32 
4.13 
2.39 
2.87 
2.72 
0.97 
2.68 
4.73 
4.70 
2.48 
7.24 
4.31 
7.15 
5.91 
3.43 

11.93 
-39.20 

6.48 
4.n 
4.31 
5.59 
4.75 
5.04 
4.52 
7.47 
6.26 

5 ..22 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1-00 
1.06 
1.07 
1.09 
1.10 
1.12 

- -1.; 16 
1.16 
1.18 
1.20 
1.22 
1.26 
1.25 
1.27 
1.29 
1.31 

clayey silt to silty clay 
sendy silt to clayey silt 

silty clay to clay 
clay 

silty clay to clay 
silty clay to clay 

sandy silt to clayey silt 
sandy silt to clayey silt 

clay 
clay 
clay 

clayey silt to silty clay 
undefined 

silty clay to clay 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 

sand to silty sand 
sandy silt to clayey silt 

clay 
clay 

sandy silt to clayey silt 
clay 
clay 
clay 
clay 

clayey silt to silty clay 
undefined 

clay 
silty clay to clay 

clayey silt to silty clay 
clay 

silty clay to clay 
silty clay to clay 

clayey silt to silty clay 
clay 
clay 

== defined - - ~ 

UND FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNOFND 
UNOFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
60- 70 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

IJNDFND 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNOFD 
UNDFD 
UNDFO 
UND FD 
UNDFD 
UNDFD 
UND FO 
UNDFD 
UNDFD 
UNDFD 
40-42 
UNDFO 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND F D 
UNDFD 
UNDFD 
UND F D 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

9 
17 
14 
20 
22 
23 
18 
43 
41 
17 
17 
15 

UDF 
12 
9 

1 1  
13 
21 
23 
23 
24 
15 
12 
18 
20 
29 
22 

UDF 
UDF -- 

21 
25 
30 
42 
29 
30 
33 
41 
41 

.n 
1.86 
.a8 
.8a 

1 .40 
1.52 
1.92 
4.62 
1.75 

.71 

.71 
1.25 

UNDEFINED 
.74 
.93 
.95 

1.10 
UNDEFINED 

2.51 
.95 

1.01 
1.57 
-48 
.74 
.82 

1.22 
1.89 

UNDEFINED 
UNDEFINED 

.86 
1.55 
2.51 
1.75 
1.80 
1.86 
2.86 
1.71 
1.73 

*** Y-*e:. For interpretation purposes the PLOTTED CPT PROFILE should be Used with the TABULATED OUTPUT fran CPlINTR1 (v 3.02)  **** 



ROCKY FLATS PLANT - (x17 LANDFILL 

Contractor : TERRA TECH - SU Locat ion : 00693C Page No. 2 

11.75 
12.00 
12.2s 
12.50 
12.75 
13.00 

- - - - - - - -  

38.55 6.82 0.27 5.41 1 .a c lay  
39.37 6.98 0.40 7.84 1.50 c lay  
40.19 3.58 0.28 7.56 1 .52 c l a y  
61 -01 6.46 0.29 6.29 1.53 c l a y  
41.83 5.10 0.38 7.23 1.55 c l a y  
42.65 7.60 0.5s . 7.13 1.57 very s t i f f  f i n e  grained (*) 

UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

UND FD 
UNDFD 
UNDFD 
UWDFD 
UNDFD 
UNDFD 

, - - - - - -  

48 2.01 
so 2.07 
36 1 .u 
45 1.84 

>so 2.12 
6 0  UNDEFINED 

- - - - - - - - _ - - - - - - _ _ _  

O r  - A l l  sands ( j am io l kowk i  e t  a l .  1985) PHI  - Robertson end Cwpanella 1983 Su: Nk= 24 

(*) overconsolidated o r  cemented 

’** Note: f o r  i n t e r p r e t a t i o n  prrposes the PLOTTED CPT PROFILE should be used wi th  the TABULATED (IITPUT from C P T I N T R I  ( v  3.02) **** 



0.25 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
L T 5  

5.25; 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 

i' 

0.82 
1.61 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.81 

10.66 
11.48 
12.30 
13.12 
13.9b 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .a 
22.15 
22.97 

5.50 
8.66 
4.78 
1.32 
4.84 

11.50 
8.34 
5.76 
4.68 
4.40 
1 .% 
2.56 
1 .To 
2.76 
2.96 
8.80 
2-00 
1.18 
6.96 
0.78 
1.80 
2.62 
4.86 
1.98 
1 .22 
2.16 
3.36 

12.58 

0.01 
0.08 
0.15 
0.06 
0.05 
0.21 
0.21 
0.07 
0.06 
0.08 
0.05 
0.02 
0.02 
0.03 
0.03 
0.03 
0.08 
0.07 
0.09 
0.09 
0.09 
0.07 
0.06 
0.10 
0.06 
0.05 
0.07 
0.16 

0.14 
0.88 
3.08 
4.31 
0.97 
1.82 
2.52 
1 .26 
1.26 
1.69 
3.06 
0.61 
1.15 
1.14 
0.86 
0.29 
3.92 
6.15. 
1.33 

11.07 
4.69 
2.47 
1.21 
4.96 
4.83 
2.36 
1.93 
1.22 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.66 
0.51 
0.55 
0.60 
0.64 
0.69 
0.71 
0.n 
0.75 
0.77 
0.79 
0.81 
0.83 
0.84 
0.86 
0.88 
0.90 
0.92 

sand t o  s i l t y  sand 
sand to  s i l t y  sand 

sandy s i i t  t o  clayey o i l t  
clay 

s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  SBndy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sard to sandy s i l t  
o i l t y  ssnd t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
sandy s i l t  to  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  s a d  t o  sandy s i l t  

S e n d  
s i l t y  clay to  clay 

clay 
s i l t y  sand to  sandy s i l t  

vdef ined 
clay 

sandy s i l t  to  clayey s i l t  
s i l t y  sand to  sandy s i l t  

clay 
clay 

sandy r i l t  t o  clayey s i l t  
S a m j y  s i l t  to  ciayey sfk t  

sand to s i l t y  sand 

>90 
>W 

UNDFNO 
W F Y )  
70-80 

.W 
80-Qo 
60-70 
60-To 
50-60 
UNDFNO 

4 0  
UNDFNO 

4 0  
4 0  

60-70 
UNDFND 
UNDFND 
60-70 
UNDFND 
UNDFND 
UWDFND 
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
70-80 

+a 
>a 

WDFD 
mFD 
44-46 
46-48 
44-46 
42-44 
42-44 
40-42 
UNDFO 
36-38 
UNDFD 
36-38 
36-38 
42-44 
UND FD 
UND FD 
40-42 
UNDFD 
ullo FD 

38-40 
UNDFD 
UWDFD 
UNDFD 
WFD 
62-44 

u w D m  

14 
22 
19 
13 
16 
38 
28 
19 
16 
15 
8 
9 
7 
9 

10 
18 
13 
12 
23 

U)F 
18 
10 
16 
20 
12 
9 

13 
31 

UNDEFINED 
WDEFINED 

2.07 
.56 

WDEFINED 
WlDEFINED 
UNDEFINED 
WDEFIYED 
WDEFINED 
UNDEFINED 

-65 
UNDEF I NED 

.71 
UNDEFINED 
UYDEF I NED 
UNDEFINED 

.83 

.48 
UNDEFINED 
UWDEF I NED 

.74 
1.10 

UNDEFINED 
.81 
.48 
.89 

1 .4l  
UNOEFI NED 

D r  - A l l  sends (Jmiolkowski et  at. 1985) PHI - Robertson wd Caapenella 1983 Su: Nk= 24 

.- Note: F o r  interprctet im the PLOTTED CPT PROFILE should be used u i th  the TABULATED WTPUT fran CPTINTR1 (v 3.02) ***I 



_ _ -  

FLATS PUNT - 417 UNDFlLL 

0.2s 
0.50 
0.75 
1 .00 
1.25 
1 .so 
1.75 
2.00 
2.2s 
2.50 
2.15 
5.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.15 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.u 
12.30 
13.12 
13.% 
16.76 
15.58 
16.50 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
m.35 
31.17 

12.18 
6.54 
2.04 
1.46 
2.14 
5.00 
6.14 
2.% 
5.20 
2.38 
2.28 
1.66 
1.66 
1 .a 
3.82 
3.12 
5.16 
1 .so 
1.82 
2.40 
1.58 
2.02 
1.30 
1.70 
1 .so 
2.20 
3.92 
3.42 
4.42 
6.64 
3.26 
3.26 
4.16 
6.00 
5.66 
7.32 
6.48 
6.66 

0.04 
0.23 
0.14 
0.08 
0.07 
0.10 
0.16 
0.09 
0.03 
0.03 
0.04 
0.04 
0.04 
0.04 
0.10 
0.04 
0.10 
0.04 
0.04 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.06 
0.08 
0.08 
0.10 
0.12 
0.12 
0.10 

. O . l l  
0.12 
0.20 
0.13 
0.15 
0.14 

0.31 
3.51 
6.54 
5.38 
3.39 
1.92 
2.81 
3.07 
0.64 
1.1s 
1 .n 
2.36 
2.36 
2.57 
2.67 
1.19 
1 *a3 

2.37 
1.55 
2.86 
2.62 
3.n 
2.89 
3.27 
2.68 
1.90 
2.30 
2.22 
1.78 
3.55 
2.95 
2.59 
l .W 
3.50 
1.74 

). '2.33 
2 . 0  

2.87 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38. 
0.42 
0.b6 
0.51 
0.55 
0.60 
0.64 
0.69 
0.71 
0.73 
0.75 
0.77 
0.79 
0.81 
0.83 
0.84 
0.86 
0.88 
0.90 
0.92 
0.94 
0.96 
0.98 
0.99 
1.01 
1.03 
1 .os 
1.07 
1.09 
1.11 

sad  
aardy s i l t  t o  clayey s i l t  

clay 
clay 

clayey s i l t  t o  s i l t y  ctey 
s i l t y  (Idnd to  sendy s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

lldnd t o  s i l t y  osnd 
sandv s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y .  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay to  clay 
c l a m  s i l t  t o  s i l t y  clay 

s i l t y  clay to  clay 
clayey s i l t  t o  s i l t y  clay 
s a d y  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  send t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sa&y s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
s a d y  s i l t  t o  clayey s i l t  
s i l t y  send t o  sa& s i l t  

. .  

.90 .a 
WDFMD UllDFD 
UYDFND UNDFO 
UYDFND UNDFO 
UYOFND UYDFD 
60-70 44-46 
W F 3 0  WFD 
U D F Y )  UYDFD 
60-70 b2-b4 
UNDFNO UNDFO 
UNUFND WDFD 
UWDFWD uuom 
WFMD UNDFD 
W F N D  UNDFD 
W F N D  UNDFD 
4 0  36-38 

50-60 38-60 
W F N D  UNDFD 
UWDFW) UWDFD 
UWDFYD UYOFD 
W F # )  UNOFD 
UliOFND WDFD 
WDFKO WDFO 
WDFND UNDFD 
utwm ulsom 
WDFMD UUDFD 
UNDFW WFO 
lRtDFM0 WDFD 
UNDFNO UUDFD 
50-60 38-40 
lRtDFYD WFD 
W F # )  UNDFD 
UYDF#) UWOFO 
50-60 36-40 
W F M D  UWDFD 
50-60 %-SO 
W F W D  WFD 
50-60 3E-40 

24 UNDEFINED 
26 2-64 
20 .88 
12 .62 
11 .92 
17 UNDEFINED 
25 2.65 
15 1.26 
13 UWDEFIYEO 
10 1 .Ol 
9 -97 
8 .To 
8 .69 
8 .To 

15 1.63 
10 W E F I N E D  
17 UNDEFINED 
7 .53 
9 .75 

10 1 .Do 
8 .64 

10 .a3 
9 -52 
9 .69 

10 .60 
11 .91 
16 1.65 
16 1 .L3 
18 1.87 
25 UNDEFINED 
16 1.56 
16 1.36 
17 1.74 
20 UNDEFINED 
28 2.39 
24 WDEFIYED 
26 2.25 
22 ULDECIYEO 

I** Note: For interpretation purpoaa the PLOTTED CPT PROFILE should be usd u i t h  the TABULATED OUTPUT frcll CPTINTR1 (v 3.02) **** 
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9.75 
10.00 
10.25 
10.50 
10.75 
11 .00 
11.25 
1130 

12.00 
12.25 
12.50 

13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
1k .a6 

5 
1 a . S  

15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18.00 
18.25 
18.50 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 

11 .n 

12.75 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.n 
38.55 
39.37 
10.19 
41.01 
41.83 
42.65 
43.47 
U.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55.n 
56.59 ~ 

57.41 
58.U 
59.06 
59.88 
60.70 
61.52 
62.34 
63.16 
63.98 
64.60 
65.62 

5.74 
6.92 
4.14 
5.60 
6.14 
5.36 
5.68 
3.51 
3.88 
4.38 
4.56 
4.26 
4.40 
4.18 
4.06 
4.48 
4.84 
4.92 
4.58 
4.88 
5.36 
6.32 
6.12 
5.22 
4.54 
4.36 
3.18 
3.14 
4.50 
5.48 
3.70 
3.80 
2.90 
2.20 
2.18 
3.72 
3.70 
4.38 
3.60 
5.46 
4.28 
3.70 

0.19 
0.13 
0.12 
0.15 
0.12 
0.14 
0.15 
0.09 
0.12 
0.14 
0.11 
0.10 
0.10 
0.11 
0.10 
0.10 
0.09 
0.08 
0.09 
0.08 
0.08 
0.10 
0.11 
0.13 
0.18 
0.19 
0.12 
0.07 
0.03 
0.06 
0.10 . 

0.11 
0.10 
0.12 
0.09 
0.07 
0.08 
0.11 
0.15 
0.14 
0.12 
0.14 

3.21 
1.79 
2.75 
2.59 
1.98 
2.64 
2.56 
2.49 
3.03 
3.09 
2.37 
2.30 
2.14 
2.49 
2.42 
2.15 
1.91 
1.52 
1.89 
1.61 
1.50 
1.58 
1 .83 
2.52 
3.93 
4.23 
3.76 
2.19 
0.74 
1.15 
2.65 . 

2.84 
3.52 
5.17 
4.05 
1.74 
2.23 
2.51 
: 3.98 

2.52 
2.80 
3.61 

1.12 
1.14 
1.16 
1.18 
1.20 
1.22 
1.24 
1.26 
1.27 
1.29 
1.31 
1.33 
1.35 
1.37 
1.39 
1.40 
1.42 
1.44 
1.46 
1.48 
1 .so 
1.52 
1.54 
1.55 
1.57 
1.59 
1.61 
1.63 
1.65 
1.67 
1.69 
1 .m 
1-72 
1.74 
1.76 
1.78 
1-80 
1.82 
1-83 
1.85 
1.87 
1.89 

sandy s i l t  to  clayey s i l t  
s i l t y  s a d  to  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand to  sanrfy s i l t  
8(n6/ s i l t  t o  clayey s i l t  
sandy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
04ndy s i l t  t o  clayey s i l t  
ssrdy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
sa& s i l t  to  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
s i l t y  sand to  sandy s i l t  
s i l t y  sand to  sandy s i l t  
s i l t y  sand to sandy s i l t  
s i l t y  sand to sandy s i l t  
s i l t y  sand to  sandy s i l t  
s i l t y  s d  t o  sendy s i l t  
s i l t y  sand to  s a d y  s i l t  
sandy s i l t  to clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  to  clayey s i l t  
s i l t y  sand to sandy s i l t  
s i l t y  sand to  sandy s i l t  
8- s i l t  to clayey s i l t  
sam+y s i l t  t o  ctiyey s i l t  
clayey s i l t  t o  s i l t y  clay 

clay 
s i l t y  c lay  t o  clay 

sandy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  to  clayey s i l t  
sandy s i l t  to  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

UUDFND 
50-60 
UNDFND 
UNDFMD 
50-60 
WOFIID 
W F Y )  
UNDFY) 
u#)?m 
W F Y D  
UNDFY) 
UWDFWD 
UNDFND 
UNDFND 
UNDFUD 
UNDFND 
40-50 
40-50 
40-50 
40-50 
40-50 
40-50 
40-50 
UNDFND 
UNDFUD 
UNDFUD 
UNDFND 
UNDFND 

4 0  
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFUD 
W F W D  
UNDFUD 
UNDFND 
UMDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFNO 

UYDFD 
38-40. 
UNDFD 
UnDFD 
36-38 
WDFD 
UmFD 
UNDFD 
WDFD 
WDFD 
UImFD 
UNDFD 
UDFD 
UND FD 
UNOFD 
UNDFD 
34-36 
34-36 
34-36 
34-36 
36-38 
36-38 
36-38 
UNDFD 
UNDFD 
UNDFD 
UDFD 
UNDFD 
34-36 
34-36 
UNDFD - 
UND FD 
UNDFD 
UNDFD 
UWD FD 
UNDFD 
UND FD 
UNDFD 
UWDFD 
UWD FD 
UNDFD 
WFD 

23 
23 
17 
22 
20 
21 
23 
14 
16 
18 
18 
17 
18 
17 
16 
18 
16 
16 
15 
16 
18 
21 
20 
21 
23 
22 
16 
13 
15 
18 

15- 
15 
15 
22 
15 
15 
15 
18 
18 
22 
17 
19 

2.42 
UNDEFINED 

1.72 
2.35 

UYDEFINED 
2.25 
2.38 
1.45 
1.60 
1.81 
1.89 
1.76 
1.82 
1-72 
1.66 
1.85 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
WDEF I NED 
UUDEF (NED 

UNOEF INED 
2.15 
1.85 
1 .TI 
1.26 
1.24 

UNDE F I NED 
UNDE F I NED 

1.48 

1.13 
.82 
.a1 

1 .a 
1 .47 
1.76 
1.42 
2.23 
1 .I1 
1.46 

~ 1.52 

**. ,t&: F o r  Interpretation pl- the PLOTTED CPT PROFILE should be used uith the TAsllLATED OUTPUT fraa CPTlNTRl  (v  3 . 0 2 )  **** 
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20.25 
20.50 
20.75 
21 .00. 
21.25 
21.50 
21.75 
22.00 
22.25 

,22.50 
22.75 
23.00 
23.25 
23.50 
23.15 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
25.50 
25.75 
26.00 
26.25 
26-50 
26.75 
27.00 
27.25 
27.50 
27.75 
28.00 

66.44 
67.26 
68.08 
68.90 
69.72 
to.% 
71.36 
R.18 
73.00 
73.82 
74.64 
7s.46 
76.28 
77.10 
77.92 
78.74 
79.56 
80.38 
81.20 
82.02 
82.84 
83.66 
85.48 
85.30 
86.12 
86.94 
87.76 
88.58 
89.10 
90.22 
91.04 
91.86 

3.06 
3.18 
2.56 
2.14 
3.32 
2.90 
2.24 
2.26 
2.70 
2.12 
2.28 
2.62 
2.54 
4.20 
1 .82 
3.24 
3.76 
1 .e8 
4.10 
5.56 
4.84 
1-44 
3.02 

13.84 
16.80 
6 . U  
1.68 
1.86 
5.R 
9.08 

10.02 
3.10 

0.12 
0.12 
0.12 
0.10 
0.11 
0.11 
0.10 
0.10 
0.10 
0.10 
0.10 
0.01 
0.03 
0.01 
0.01 
0.03 
0.04 
0.01 
0.01 
0.06 
0.02 
0.03 
0.04 
0.04 
0.07 
0.04 
0.03 
0.02 
0.02 
0.04 
0.12' 
0.06 

3.91 
3.70 
4.49 
4.49 
3.19 
3.79 
4.47 
4.34 
3.63 
4-44 
4.22 
2.55 
1.31 
0.33 
0.75 
0.91 
1.10 
0.40 
0.29 
0.99 
0.32 
1 .77 
1.30 
0.31 
0.40 
0.64 
1.52 
1.16 
0.34 
0.45 
1.21 
1 .% 

1.91 
1.93, 
1.95 
1.01 
1 .e8 
2.00 
2.02 
2.04 
2.06 
2.08 
2.10 
2.11 
2.13 
2.15 
2.17 
2.19 
2.21 
2.23 
2-25 
2.26 
2.28 
2.30 
2.32 
2.34 
2.36 
2.38 
2.39 
2.41 
2.43 
2.45 
2.47 
2.49 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay to  clay 
clay 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
. s i l t y  clay to  clay 

s i l t y  clay to  clay 
clayey s i l t  t o  s i l t y  clay 

clay 
s i l t y  c lay to  c1.y 

sandy s i l t  t o  clayey s i l t  
sandy m i i t  t o  clayey s i l t  

s a d  t o  s i l t y  rand 
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  samiy s i l t  
s i l t y  t o  ~andy s i l t  
s i l t y  ssnd t o  sendy s i l t  

sand t o  s i l t y  ggd 
s i l t y  ssnd t o  ' k d y  s i l t  

send t o  s i l t y  sand 
sandy s i l t  t o  clayey o i l t  
s i l t y  sand t o  sandy s i l t  

send 
Send 

8Md to  s i l t y  sard 
s a d y  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

s a d  t o  s i l t y  sard 
Sand 

sand t o  s i l t y  sand 
sandy s i l t  t o  clayey s i l t  

UNDFND UYDFD 
W F Y D  ULIDFD 
W F Y )  UYDFD 
UWDFYD UNDFD 
UYDFYD UMDFD 
UUDFND WDFD 
UYDFY) UtiDFD 
U O F Y I  WDFO 
U O F Y )  WFD 
UYDFYD mFD 
W F Y )  UNDFD 
WDFYD W F D  
UNDFNO UNDFD 

4 0  30-32 
IJNDWO UNDFD 

4 0  30-32 
4 0  30-32 
4 0  0 0  
4 0  30-32 
4 0  32-34 
4 0  32-34 

UNDFND UYDFD 
4 0  0 0  

60-to 38-40 
70-80 38-60 
40-50 34-36 
UNDFMD UNDFO 
UNDFND UNDFD 

4 0  32-34 
50-60 36-38 
50-60 36-38 
UNDFND UWOFD 

15 1.18 
16 1.23 
17 .97 
21 -77 
17 1.28 
15 1.10 
15 .a1 
15 .82 
14 1.01 
21 .75 
15 -82 
10 .97 
10 .93 
11 UNDEFINED 
7 .61 

11 UNDEFINED 
13 UNDEFINED 
7 UNDEFINED 

10 UNDEFINED 
19 UNDEFINED 
12 UWDEFINED 
6 .c3 

10 WEFINED 
28 UNDEFINED 
34 UNDEFINED 
16 UNDEFINED 
7 .53 
7 .61 

14 UNDEFINED 
18 UNDEFINED 
25 UNDEFINED 
12 1.14 

D r  - A l l  ssnds (Ja io lkarsk i  e t  at. 1985) PHI - Robertson and Capanella 1985 kr: Nk= 24 

*** Note: F o r  interpretation pwposes the PLOTTED CPT PROFILE should be used with the TABULATED aJlpvT frm CPTINTRI (v 3.02) -** 
. .  



ROCKY FLATS PLANT - W7 LAYDfILL 

. O r  - ALL @ (Jriolkarrki et rl. 1W) PHI - Robertson md Carpnstta 1- Su: Nk= 24 

*- Yoto: for interprotatfan - the PLOTTED CPT PROFILE .harld be wd 4 t h  the TABUUTED M P W  frar CPTINTRI (v 3.02) -* 



ROCKY F U T S  PLANT - OUT LANDFILL 

O r  - A l l  amda (Jfdolkobmki e t  rl. 1985) PHI - 

.m Mote: For Interpretatfan PBpOrar the PLOTTED CPT PROFILE 

Robertson 

should be 

snd -11s 1983 Su: Yk= 24 

used with the TAsUUTED M P U T  f r a  CPTINTRI (v 3.02) - 

. .  
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WELL OR PIEZOMETER CONSTRUCTION 

WELL CASING 

WELL SCREEN 

WATER LEVEL 
AT DATE 

INDICATED 

SURFACE SEA1 

BENTONITE SEAL 

FILTER PACK 

BACKFILL 



SOIL TYPES 

Major 
Divisions 

L 

.cI 

.c1 

a, 
a, 
1 

Description 

Gravel 
and 

Gravelly 
Soils 

Clean 
Gravels 

Well graded gravels IX gravel-sand mlmres. 
little or no fines. Uc A (lab only) SW Coarse 

Grained 

Soils 

Poorly graded gravels& grabel sard mixtures. 
lime or no fines. GP 

, o  ’. 0 
. o  

Gravel 
with 
Fines 

GM 
Dloreman5091 
31-ha0 
WtreElined 

onno.4sieve 

Sand 
and 

Sandy 
Soils 

GC 
Clean 
Sand sw 

SP lime or no fines. 

M o r e  man 50% 

of material is 

lalgerlhanno. 

Mosievesbe 

Fine 

Sands 
with 
Fines 

SM s i ~  sands. sand-silt mixtures. 

sc chyey sands. sand-day mixtures. 

Inorganic dk. and vecy fine sands. rock a a r .  
silty or clayey fine sands. or clayey silk mth 

Inorganic days of low to medium phstiaty. graveUy 
days, sandy days, silty days, lean days. 

(>la& fines) 

. -  

Grained Low 
Plasticity CL 

Soils 
Silts 
and 

Clays 

OL 

MH 
High 

Plasticity CH 

OH 
Peat, humus. swamp sals with high organic 4 4  PT Highly Organic Soils 

After Unified Soil Classification System 



ROCK TYPES 
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/ : z . /  
. . . . . . .  

~ Silty Claystone 

Si It sto n e 

k#L.Lj Clayey Siltstone 
1 1 

Lu 
7 
0 
I- cn 

I .. Silty Sandstone . . . . . . . .  I- z : 7 : z  I 
15 114 ClavevSandstone 

Ironstone 

Caliche 





ROCKY FLATS P U N T  - W7 LANDFILL 

, 

i 

- Note: F o r  interpretation plrpo& the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT frar CPTINlRl (v 3.02) -* 



Contractor : TERRA TECH - SU Location : 03645A Pege No. 2 

O r  - ALL ( J a i o l k d i  et  r l .  1-1 PHI  - Rabartson ad tqranell~ 1983 Su: Nk= 24 

(*I overconsolidated or cclcnted 

*- Note: For interpretation purpooar the PLOTTED CPT PROFILE should be used utth the TABULATED OUTPUT fran CPTINTRl (v 3.02) -** 



ROUY FLATS PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 

2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

1 .n 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.86 

10.66 
11.58 
12.30 
13.12 
13.% 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.79 
24.61 
25 -43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

14.02 
8.64 
9.46 

11.62 
2.34 
2.60 
1 .5D 
2.28 
7.16 
3.40 

1l.M 
5.66 
7.72 
2.60 
7.w 
3.06 
6.92 
2.52 
5.80 
9.02 
9.16 
2.66 
3.42 
2.26 

11.20 
13.22 
6.70 
2.14 
5.96 

14.02 
9.66 
4.92 
5.72 
7.12 
8.86 
5.6b 
6.42 
5.60 

0.10 
0.36 
0.15 
0.28 
0.21 
0.15 
0.15 
0.15 
0.20 
0.22 
0.30 
0.26 
0.25 
0.21 
0.21 
0.15 
0.18 
0.24 
0.20 
0.21 
0.26 
0.14 
0.16 
0.15 
0.29 
0.45 
0.36 
0.10 
0.10 
0.24 
0.36 
0.28 
0.32 
0.33 
0.36 
0.33 
0.34 
0.41 

0.70 
4.07 
1.51 
2.40 
8.64 
5.66 
9.81 
6.54 
2.69 
6.46 
2.50 
4.47 
3.20 
7.92 
2.92 
4.75 
2.50 
9.42 
3.38 
2.26 
2.78 
5.16 
4.68 
6.51 
2.51 
3.35 
5.30 
6.68 
1.71 
1.69 
3.66 
5.62 
5.52 
4.49' 
3.99 
5.81 
5.20 
7.15 

F- 

.. . 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.31. 
1.35 
1.39 
1 .42 
1.44 
1.46 
1.48 
1.49 
1.51 

sand 
cleyey s i l t  t o  s i l t y  clay 

sand t o  s i l t y  s a d  
s i l t y  sand t o  sandy s i l t  

vdcfined, 
clay 

vdcf id 
clay 

safldy s i l t  t o  clayey s i l t  
clay 

s i l t y  send to sandy s i l t  
s i l t y  clay t o  clay 

sandy s i l t  to clayey s i l t  
clay 

sandy s i l t  t o  clayey s i l t  
s i l t y  clay t o  clay 

sandy s i l t  t o  clayey s i l t  
udefined 

sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  

clay 
s i l t y  clay t o  clay 

clay 
s i l t y  sand t o  sand/ s i l t  
sandy s i l t  t o  clayey s i l t  

very s t i f f  f ine grained (*) 
clay 

s i l t y  sand to sandy s i l t  
sand to  s i l t y  sand 

sand/ s i l t  t o  clayey s i l t  
clay 

very s t i f f  f ine grained (*) 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

very s t i f f  f ine grained (*) 
very s t i f f  f ine grained (*) 

clay 

.90 .@. 
UNDFND UNDFD 

*90 a 
.90 *68 

UNDFbQ UYDFD 
UYDFUD UWDFD 
UYDFND WFD 
UYDFND UNOFD 
UyDFbQ W F D  
UNDFND UNDFD 
80-90 44-66 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
60-70 40-42 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UllDFND UNDFD 
60-70 40-42 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
40-50 36-38 
70-80 40-42 
UNDFND UNDFD 
UNDFND UWFD 
W F N D  UNDFD 
UNDFND W F D  
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFMD UNDFD 

28 
43 
24 
39 

LDF 
26 

LDF 
23 
29 
36 
40 
38 
31 
26 
28 
20 
28 

LDF 
23 
30 
37 
27 
23 
23 
37 

.50 

.so 
21 
20 
35 
39 
49 

.so 
36 
44 

.so 

.50 

.so 

UNDEFINED 
3.75 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1.12 
UNDEF INED 

-97 
3.09 
1.46 

UNDEFINED 
2.44 
3.33 
1.10 
3.01 
1.30 
2.98 

UNDEFINED 
2.68 

UNDE F I NED 
3.94 
1.11 
1.44 
.93 

UNDEFINED 
5.70 

UNDEFINED 
.88 

UNDEFINED 
UNDEFINED- 

4.14 
2.08 

UNDE F I NED 
3.03 
3.79 

UNDEFINED 
UNDEFINED 

2.36 

(*I overconsolidated or cca#rted 

.+. Note: For i n te rp re t r t im  plrposcs the PLOTTED CPT PROFILE should be used with the TABULATED CUTPUT fraa CPTINTR1 (v 3.02) ***' 



ROCKY FIATS PUNT - W7 LALlDFILL 

Emtractor : TERRA TECH - SY T e s t  Date : 06 JAN 93 
twotion : M593H Elevation : 5991.0 MSL 

lo. : 92-1ozJ -ox M : 20 Feet 
I U C .  Unit ut. (Wg) : 1UB pcf 

0.25 0 . e  11-00 0.05 0.46 0.02 s a d  .90 >c8 . 22 UUDEFIYED 
0.50 1-66 16.78 0.22 1 .u) 0.07 send to s i l t y  s a d  .90 >48 42 UNDEFINED 
0.E 2.46 5.24 0.12 2.17 0.11 s a d y  s i l t  to clayey s i l t  UYOFND UNDFD 21 2.27 
1.00 3.28 11.82 0.22 1 .a4 0.15 s i l t y  o o d  to sandy s i l t  .90 >u) 39 UNDEFINED 
1.25 4.10 21.58 0.35 1.60 0.20 . Band to 8 i l t y  pdnd .90 *48 a50 UNDEFINEO 

D r  - A l l  srdp ( J d o l k a a l r i  et d. 19(15) PHI - Robartson ad -118 1983 Su: Nk= 24 

**- Note: For interpretatiar pwpoaea the PLOTTED CPT PROFILE should be used ui th  the TABULATED WTPW f r m  CPTINTRl (v 3.02) **** 



Roa(l FLATS PLu lT  - 417 W F I L L  

. 
O r  - A l l  umda ( J r r i o l k d i  e t  at. 1-1 PHI - Robertson and Cerpenella 1983 Su: Nk= 24 

**lt Note: For i n t e r p r e t s t i m  plrposcs the PLOTTED CPT PROFILE should be wed with the TABULATED OUTPUT from CPTIYTRl (v 3.02) **** 



ROCKY FLATS PUNT - W7 UYDFILL 

Cantrutor : TERRA TECH - SU Teot Date : 05 JAN 93 
' x a t i a n  : M593F Elevation : 5991.0 MSL 

no. : 92-1023 A@prox GUT : 20 Feet 
Tot. Unit ut. (-1 : 108 pcf 

O r  - ALL (Jriolkamkf ot at. 198% PHI - Robertson a d  canpvrells 1983 Su: Nk= 24 

(*) ovsrcarsolidrted or cumtad - note: For interpretation prrporer the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT from CPTINTRl  (v  3.02) **** 



D r  - A l l  PMdS (Jmiolkoueki et at. 1985) PHI - Robertson and Caapanetta 1983 Su: Nkn 24 

(*) overconsolidated or cemented 

*- Note: For interpretation purposes the PLOTTED CPT PROFILE should k used with the TABULATED WTWT fran CPTINTR1 (v 3.02) **** 

. '  



0.25 
0.50 
0.75 
1.00 
1 .a 
1 .50 
1 .E 
2.00 
2.25 
2 :so 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

Y) 

.L5 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 

0.82 
1.66 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 ' 

7.30 

9.02 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.10 
17.22 . 

18.01 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 

8.20 

9:84 

5.14 
10.76 
12.84 
23.52 
9.28 
4.36 
6.16 
7.14 
4.32 

15-02 
14.48 
17.06 
15-42 
22.00 
8.56 
3.12 
4.60 

25.66 
27.60 
9.88 
2.16 
7. os 
2.20 
2.% 
2.62 
2.68 
2.60 
3.02 

11.10 

0.07 
0.21 
0.43 
0.52 

0.18 
0.17 
0.13 
0.13 
0.2s 
0.30 
0.31 
0.32 
0.53 
0.29 
0.23 
0.18 
0.47 
0.40 
0.43 
0.19 
0.20 
0.22 
0.18 
0.22 
0.18 
0.17 
0.16 
0.22 

0.33. 

1.41 
1.95 
3.30 
2.17 
3.51 
4.01 
2.74 
1.79 
3.00 
1.62 
2.01 
1.78 
2.06 
2.35 
3.35 
7.17 
3.75 
1.78 
1.43 
4.31 
8.63 
3.46 
9.90 
6.10 
8.24 
6.66 
6.26 
5.20 
1-98 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.30 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.n 
0.77 
0.02 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.10 
1.12 
1.14 
1.16 

s i l t y  sad to  oydy s i l t  
s i l t y  Byd t o  oydy a i l t  
sandy s i l t  t o  clayey rilt 

send to  s i l t y  ocnd 
Bsndy rilt t o  clryey rilt 
clayey rilt t o  s i l t y  clay 
oydy rilt t o  clayey rilt 
s i l t y  .ad t o  .rdy s i l t  
undy rilt t o  clayey rilt 
d t o  r i l t y  .wd 

s i l t y  sand t o  sandy s i l t  
sand to  s i l t y  sand 

s i l t y  a d  to  odndy a i l t  
s i l t y  sand to  sandy s i l t  
sandy s i l t  to  clayey rilt 

clay 
clayey s i l t  to  s i l t y  clay 

sand to  s i l t y  sand 
send 

very s t i f f  f ine grained (*) 
mdef id 

sandy s i l t  to  clayey a i l t  
rndcf ined 

clay 
&find 

clay 
clay 
clay 

s i l t y  s w d  to  s* s i l t  

.90 

.90 
UNDfND 

m 
m f m  
WflO 
UYOfyD 
To-bo 
lnmfm 

.90 
80-90 

.90 
80-90 

.90 
UNofNo 
UNDfND 
UNDfND 

>90 
m 

UWDfYD 
Wf#) 
UYDfND 
UNDfYo 
UNDfWD 
uNDf#) 
m f m  
m f N D  
UNDFYD 
60- 70 

a. 
.48 

a 
WfD 
WfD 
UYDfD 
44-46 
Uom 
44-48 
46-40 
46-48 
44-46 
46-48 
WDfO 
UYDfD 
UNDm 
46-48 
46-48 
LmDm 
m m  
UNDfD 
UNDfD 
UNDfD 
mfD 
LuQfD 
UNOfD 
W f D  
40-42 

w m  

17 
36 

.SO 
>SO 
37 
22 
25 
24 
17 
38 
49 
43 

.so 

.SO 
34 
31 
23 

>SO 
.SO 
>SO 
lDf 
32 

lDf 
30 

lDf 
27 
26 
30 
37 

UNDEFINED 
UUDEfINED 

5.58 
UNDEfINED 

4.02 
1 .a8 
2.66 

UYOEfINED 
1.86 

UNDEFINED 
llNDEf INED 
UNDEf INED 
WDEf INED 
UNDEf INED 

3.69 
1.32 
1.97 

UNDEf INED 
UNDEfINED 
UNDEFINED 
UNDEf INED 

3.41 
UNDEflNED 

1.24 
UNDEFINED 

1.11 
1.08 
1.26 

UNDE f I NED 

D r  - A l l  cwds (Jaiolkarski  e t  at. 1935) PHI - Robertson and C v l l a  1983 Su: Nk5 24 

(*) overconsolidated or cemented 

**- Note: for interpretation purpmes the PLOTTED CPT PROFILE should bo used with the TABULATED OUTPUT froa CPTIMTRl (v 3.02) -1 



Dr - ALL sends (Jerniolkouski e t  81. 1985) PHI - Robertson end CenpaneLLe 1983 Su: Nk= 24 

**" Note: For interpretation plrposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.02) 



- 

ROCKY FLATS PIANT - W7 LANDFILL 

* Mote: Fw interpretation pwposes the PLOTTED CPT PROFILE should be rnrd  uith the TABULATED OUTPUT f r a  CPTIYTRl (v 3.02) .++* 



Ro#I FIATS P W T  - OUT LAUDFILL 

Or - ALL (Jmiolkoueki et 01. 1985) PHI - Robertson end CmpmeLLa 1983 Su: Nk= 24 

m+ Note: For interpretation purpaes the PLOTTED CPT PROFILE should be used uith the TABULATED QlTPUT from CPTINTR1 (v 3.02) 



ROCKY FLATS P W T  - W7 W D F I L L  

Contractor : TERRA TECH - SU T e s t  D a t e  : 04 JAN 93 
L o c a t i o n  : 035- E l s v s t i m  : 5991.0 MSL 

YO. : 92-1023  OX GUT : 20 F e e t  
I-.. U n i t  Ut. (-1 : 108 pcf 

D r  - A l l  ..nrb ( J r i o l k a a k i  et  at. 1985) PHI - R o b e r t s m  wd -11. 1983 Su: Y b  24 

'** Note: F o r  interpretat im purpoae8 the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froa CPTINTRl (v 3.02) -** 



ROCKY FLATS P U T  - W7 LANDFILL 

Contrwtor : TERRA TECH - SU Location : 034- Page No. 2 

D r  - A l l  8ydo (Jaiolkarski e t  at. 1985) PHI - Robertson and -1la 1983 +: Nk= 24 

(*I owrconsolidated or cemented 

**** note: For interpretatim purposes the PLOTTED CPT PROFILE should be used uith the TABULATED WTWT from CPTINTRl (v 3.02) **** 

P 

. .  

... 



R a X I  FLATS PLANT - 417 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1 .75 
2-00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 

12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.06 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

11.40, 

1 .% 
6.10 
6.28 
4.26 
3.78 
6.20 
4.24 
5.90 
3.08 
2.90 
3.72 
5-00 
4.44 
7.38 
1.60 
2.90 
4.36 
7.44 
1.54 
1.52 
7.56 

13.66 
15.06 
10.70 
13.36 
14.72 
9.18 

14.64 
8.46 
7.42 
6.68 
3.72 
5.82 
4.18 
4.36 
4.16 
4.26 
4.36 

0.05 
0.16 
0.22 
0.18 
0.16 
0.14 
0.16 
0.16 
0.26 
0.11 
0.19 
0.13 
0.17 
0.15 
0.16 
0.09 
0.11 
0.20 
0.19 
0.10 
0.15 
0.47 
0.47 
0.21 
0.22 
0.38 
0.38 
0.40 
0.34 
0.35 
0.34 
0.30 
0.28 
0.26 
0.26 
0.29 
0.27 
0.30 

2.40 
2.51 
3.47 
4.10 
4.05 
2.25 
3.61 

' 2.69 
8.35 
3.59 
4.w 
2.55 
3.80 
1.94 
9.93 
3.04 
2.57 
2.66 

12.23 
6.45 
2.00 
3.36 
3.08 
1.94 
1.63 
2.51 
4.10 
2.67 
3.97 
4.60 
5.02. 
7.81 
4.69 
6.15 
5.81 
6.84 
5.26 
q.66 

.. 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.03 
1.05 
1.07 
1.09 
1.11 
1.13 
1.14 
1.16 
1.18 
1.20 
1.22 
1.24 
1.26 
1.27 
1.29 

clayey s i l t  t o  s i l t y  clay 
sanb/ s i l t  t o  clayey s i l t  
ssndy s i l t  t o  clayey s i l t  
clayby s i ' l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
s i l t y  s a d  t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 

s i l t  t o  clayey s i l t  
vdef id 

clayuy s i l t  t o  s i l t y  clay 
clay 

sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  senb/ s i l t  

vdefined 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

- vdefined ' 

clay 
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  

sand t o  s i l t y  send 
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i k y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 

very s t i f f  fine grained (*) 

very s t i f f  f ine grained (*) 
clay 

s i l t y  clay t o  clay 
clay 
clay 
clay 
clay 
clay 

UNDFND 
UNDFND 
UNOFND 
UWDFND 
UNDFYD 
70-80 
W F Y )  
UWDFlg 
UYDFWD 
UNDFNO 
UNDFND 
UNDFND 
UWDFND 
60-70 
UND FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
60-70 
UWDFND 
UllDFND 
60-70 
70-80 
70-80 
UUDFUD 
70-80 
UNDWD 
UNDFND 
UNDFND 
UNDFND 
UWDFIQ) 
WDFND 
UNDFUD 
UWDFND 
W F N D  
UUDFND 

UND FD 
UNDFD 
UNDFD 
UNO FD 
UWD FD 
44-46 
WFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
42-44 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
40-42 
UND FD 
UNDFD 
40-42 
42-44 
42-44 
UNDFD 
42-44 
UND FD 
UND FD 
UND FD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UND FD 
UnDFD 
UNDFD 

' 10 
24 
25 
21 

' 19 
21 
21 
24 

U)F 
15 
37 
20 
22 
25 

W F  
15 
17 
30 

W F  
15 
25 

>so 
>so 
36 
33 
49 
46 
49 
42 

>so 
>so 
37 
39 
42 
44 
42 
43 
44 

.85 
2.65 
2.72 
1.84 
1.63 

UNDEFINED 
1 .a3 
2.55 

UNDEFINED 
1.24 
1.59 
2.15 
1.90 

UNDEF IYED 
UNDEFINED 

1.23 
1.86 
3.20 

UNDEFINED 
.62 

UNDEFINED 
5.90 
6.51 

UNDEFINED 
UNDEFINED 
UNDEFINED 

3-94 
UNDEFINED 

3.62 
UNDEFINED 
UNDEF I NED 

1.56 
2.47 
1.75 
1 .El3 
1.74 
1.78 
1.82 

D r  - A l l  swuis (Jtmiolkareki e t  at. 1w15) PHI - Robertson and Ceapsnella 1983 Su: Nk= 24 

(*) overconsolidated or cemented 

** Y ' 9 W o r  interpretation plrposi  the PLOTTED CPT PROFILE should be used with the TABULATED M P U T  frol CPTlWTRl (v 3.02) -* 



ROCKY FLATS PLANT - 417 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 

0.82 
1.61 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.30 
8.20 
9.02 
9.84 

10.66 
11.e 
12.30 
13.12 
13.91 
14.76 
15.58 
16.40 
17.22 
18.04 
18-06 
19.69 

15.36 
2.% 

21.86 
4.94 
3.82 
2.16 
2.34 
2.m 
6.04 
3.84 
7.m 
6.58 
4.4a 
3.10 
4.80 
7.38 
6.75 
7.92 
6.62 
4.54 
1.98 
7.40 

10.66 
21 .a 

0.14 
0.14 
0.21 
0.15 
0.15 
0.11 
0.11 
0.08 
0.15 
0.17 
0.23 
0.15 
0.22 
0.16 
0.20 
0.13 
0.26 
0.18 
0.11 
0.18 
0.13 
0.14 
0.27 
0.27 

0.97 
4.71 
0.92 
3.06 
3.80 . 
4.91 
4.u 
2.84 
2.37 
4.39 
2.115 
2.30 
4.86 
5.00 
4.17 
1.68 
3.73 
2.18 
1.69 
3.85 
6.54 
1 .a6 
2.47 
1.24 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.n 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.03 

sand 
s i l t y  clay t o  clay 

sand 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

ClW 
s i l t y  clay t o  clay 

C l a m  8 i l t  t o  s i l t y  Clay 
#ilt t O  Clayey s i l t  

s i l t y  clay to,clay 

s i l t y  Ead t o  sandy s i l t  
s i l t y  clay t o  clay 

clay 
clayey s i l t  t o  s i l t y  clay 
s i l t y  send t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
s i l t y  s a d  t o  sandy s f l t  
cta& s i l t  t o  s i l t y  clay 

clay 
s i l t y  sand t o  BBndy s i l t  
s i l t y  sand t o  serujy s i l t  

Send 

@ S i  l t  t o  C l a m  Sf  

.90 * 
*90 >43 

W F Y D  WDFO 
UUDFY) UYDFO 
UDFY) UOFD 
UDFY) WFD 
UWDFtO WFD 
U O F Y )  WOFD 
UWDFWO UYDFD 
UYDFY) UOFD 
60-70 42-44 
UNOFllO WOFD 
UNDFYD UNDFD 
UNDFND WOFD 
60-70 40-42 
UNDFND UNDFD 
60-70 40-42 
50-60 40-42 
U#)FtO UYDFD 
UWDFYD UYDFD 
50-60 40-42 
60-70 40-42 
80-90 44-46 

UYDFYO m m  
29 W E F I N E D  
20 1 .a 
44 W E F I N E D  
20 2.14 
19 1.65 
22 .92 
16 1.00 
15 1.24 
24 2.61 
26 1.65 
31 3.36 
22 UNDEFINED 
30 1.92 
31 1.32 
24 2.06 
25 WEFINED 
34 2.90 
26 UNDEFINED 
22 UNDEFINED 
23 1.93 
20 -82 
25 UNDEFINED 
36 UNDEFINED 
43 UNDEFINED 

*** Note: F o r  interpretation pyrposca the_PLOTTED CPT PROFILE should be used with the-TABULATED OUTPUT from CPTINTRl (v 3.02)- **** - 
~ 

.. . 



ROCKY F U T S  PLANT - 417 W O F l L L  

O r  - A l l  rnde (Jriolkarski et el. 1e85) PHI - R0bertson.d Cerpanlla 1o(u Su: Yk= 24 

.- Wte: For interpretation paporsr the PLOTTED Cpl PROFILE should bs u p 4  with the TABUUTEO M P U T  f r a  CpTIYTR1 <v 3.02) *** 



1 0.25 
0.50 
0.75 
1 .00 
1.25 
1 .5D 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 

I 
0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.9b 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 

15.74 
9.08 

11.14 
8.02 
2.20 
3.40 
2.- 
7.14 
2.22 
1.51 
1.02 
2.30 
7.34 
5.68 
7.36 
6.02 
7.44 
9.70 
3.88 
5.34 
2.56 

15.38 
16.70 

3. ia 

0.12 
0.14 
0.26 
0.25 
0.14 
0.10 
0.09 
0.12 
0.12 
0.08 
0.09 
0.10 
0.13 
0.24 
0.18 
0.18 
0.23 
0.39 
0.15 
0.14 
0.12 
0.12 
0.24. 
0.23 

0.n 
1.53 
2.27 
3.11 
6.33 
2.83 
2.90 
1.62 
5.39 
5.10 
8.85 

1.71 
4.08 
2.40 
2.90 
3.06 
3.99 
3.79 
2.50 
4.75 
3.64 
1.56 
1.35 

4.18 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .OD 
1.03 

send 
s i l t y  .end t o  sandy s i l t  
s i l t y  d t o  sandy s i l t  
sendy s i l t  t o  clayey s i l t  

clw 
Bydy s i l t  t o  clsyby s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  d t o  sandy s i l t  

clay 
clay 

vdef id 
s i l t y  clay to  clay 

s i l t y  send t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  send t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
s m  s i l t  t o  clayey s i l t  

clay 
clayey s i l t  t o  s i l t y  clay 

sand t o  s i l t y  send 
sand t o  s i l t y  sand 

.W 

.W 

.90 
UYDFYD 
W F r n  
UNDFIO 
LJNDFIO 
70-80 

UWDFIQ) 
UNDFUD 
UNDFUD 
60- 70 
UNDFND 
60-70 
UNDFND 
LINDFND 
LJNDFND 
UNDFND 
UNDFND 
UUDFND 
UNDFND 
80-90 
80-90 

WFjlo 

>a. 
.48 
.48 

LUU)FD 
W F D  
UUDm 
ullo FD 
44-46 
m m  
UWDFD 
UNDFD 
UNDFD 
42-44 
UND FD 
40-42 
UND FD 
UNDFD 
WFD 
UNDFD 
UNDFD 
UNOFD 
UND FD 
42-44 
42-44 

31 
30 
37 
32 
22 
14 
15 
24 
22 
15 

W F  
15 
24 

25 
24 
30 
49 
19 
21 
26 
16 
38 
42 

28 

W E F  1 NED 
UNDEFINED 
UNDEFINED 

3.48 
.94 

1.46 
1.28 

UNDEFINED 
.95 
.65 

UNDEFINED 
.97 

UNDEF [NED 
2.44 

UNDEFINED 
2.59 
3.20 
4-18 
1.65 
2.28 
1.07 
1.36 

UNDEFINED 
UNDE F I NED 



Roa(r FLATS PLANT - 417 LANDFILL 

D r  - ALL sands (Jaiolkouaki e t  at.  1985) PHI - Robertson snd Canpenile 1983 9.1: N b  24 

*** Note: For interpretation purpomm the PLOTTED CPT PROFILE &harld be used with the TABULATED QlTPUT from CPTIYTR1 (v 3.02) **** 

. . '  



Contractor : TERRA TECH - SU T e s t  Date : 07 JAN 93 
Location : 03343E Elevation : 5989.4 MSL 

Job No. : 92-1023 Approx GUT : 15 F e e t  
Tot. 'Unit ut. taw) : 108 pcf 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .50 
1 .75 
2.m 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.71 
6.56 

28.43 
8.03 
4.62 

13.27 
31.68 
33.31 
15.06 
27.83 

0.30 
0.30 
0.19 
0.28 
0.30 
0.35 
0.52 
0.31 

1.05 
3.72 
4.07 
2.09 
0.94 

3.42 
1.09 

1.02, 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 

Send 
clayey silt to silty clay 
clayey silt to silty clay 
silty s a d  to smdy silt 

s d  
s a d  

sandy silt to clayey silt 
sand 

UNDFO 
UNDFD 
UNO FD 
.48 
.48 
.48 

UUD FO 
.48 

UNDEF I NE0 
3.49 
2.00 

UNOEFINEO 
UNDEFINED 
UNDEFINED 

6.53 
UNDEFINED 

~ *** Note: For interpretation purposes the PLOTTED CPT PROFILE should be usd with the TABULATE0 OUTPUT frm CPTINTRI (v 3.02) **** 

I 
I 

I 



ROCICY C U T S  PLANT - W7 WIDFILL 

D r  - ALL sand0 (Jmiolkarski e t  at. 1985) PHI - Robertson d CarpsnelLa 1983 Su: Nk= 24 

'+* Note: F o r  in terpretat im plrposer the PLOTTED CPT PROFILE should be wed with the TABULATED WTPd from CPTINTRI (v 3.02) ++++ 



I 
ROCKY FLATS PLANT - UJ7 LANDFILL 

*** Note: For interpretatim prrposes the PLOTTED CPT PROFILE should be wed with the TABULATED M P W  fran CPTINTR1 (v 3.02) - 



ROCKV FLATS PLANT - W7 LANDFILL 

D r  - A l l  samk (Jrriolkowoki e t  al. 1985) PHI - Robert- and Caapsnclla 1983 Su: Nk= 24 

b. 

Note: For interpretation pvposhe the PLOTTED CPT PROFILE sharld be used u i t h  the TABULATED CUTPUT fran CPTINTRI (v 3.02) -*. 



RaxT FLATS PLANT - W7 LANDFILL 

Contractor : TERRA TECH - SU T e s t  Date : 11 DEC 92 
Location : 0339% Eievation : 5989.4 WSL 

Job No. : 92-1023 Appro% CUT : 15 F e e t  
Tot. Unit Ut. (avg) : 108 pcf 

D r  - A l l  sands ( Jm io l kowk i  e t  at. 1985) PHI - Robertson d Canpenclla 1963 Su: Nk= 26 

*+* Note: For interpretat ion plrposes the PLOTTED CPT PROFILE should k used with the TABULATED WTPW from CPTlNTRl (v 3.02) +*++ 



ROCKY F U T S  P W T  - W? W F I L L  

Contreetor : TERRA TECH - SU Location : 032930 Page No. 2 

D r  - All osndp (Jtniolkouki e t  at. 1985) PHI - Robertsar d C q m e l l a  1983 I: Nk= 26 

** Note: F o r  interpretatim hrpsea the PLOTTED CPT PROFILE should k used with the TABULATED OUTPUT from CPTINTRl (v  3.02) -** 

.. 



ROCKY FIATS PLANT - OW LANOFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .so 
1 .75 
2.0 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.915 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

5.88 
3.82 

13.92 
4.90 
6.W 
3.u 
2.82 
4.74 
2.42 
2.60 

10.00 
4.06 
3.22 
6.32 
3.54 

13.66 
13.68 
10.62 
2.a 
5.78 

11.14 
19.18 
13.02 
9.40 
1.88 
2.26 
5.54 

15.66 
13.18 
10.22 

4.40 
4.32 
5.82 
5.54 
4.90 
4.42 
5.02 

4.7c 

0.06 
0.22 
0.34 
0.33 
0.20 
0.12 
0.16 
0.12 
0.13 
0.13 
0.12 
0.15 
0.14 
0.22 
0.21 
0.19 
0.35 
0.29 
0.14 
0.17 
0.19 
0.36 
0.38 
0.32 
0.12 
0.08 
0.10 
0.80 
0.34 
0.32 
0.17 
0.17 
0.24 
0.32 
0.45 
0.32 
0.32 
0.29 

- _. _ -  

1.07 
5.70 
2.40 
6.53 
2.88 
3.37 
5.50 
2.44 
5.11 
4.91 
1 .20 
3.72 
4.33 
3.35 
5.88 
1.38 
2.51 
2.64 
5.05 
2.92 
1.64 
1.82 
2.88 
3.36 
6.37 
3.30 
1.70 
5 -02 
2.53 
3.11 

3-70 
5 -56 
5 -33 
7.97 
6.45 
7.06 
5.63 

3.56 

. .  

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.W 
0.98 
1 .oo 

1.04 
1.06 
1.08 
1.09 
1.11 
1.13 
1.15 
1.17 

1.02 

s i l t y  sand t o  sarnty s i l t  
c lay 

s i l t y  rand t o  sandy s i l t  
c lay 

sendy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 

c lay 
sandy s i l t  t o  clayey s i l t  

c lay 
c lay 

sand t o  s i l t y  sand 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  c lay 
sandy s i l t  t o  clayey s i l t  

c lay 
sand t o  s i l t y  sand 

s i l t y  sand t o  sandy s i l t  
s i l t y  sand to  sandy s i l t  

clay 
sandy s i l t  t o  clayey s i l t  

sand t o  s i l t y  sand 
sand t o  s i l t y  sand 

s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  

c lay 
clayey s i l t  t o  s i l t y  c lay 
s i l t y  sand t o  sandy s i l t  

very s t i f f  f i ne  grained (*) 
s i l t y  send t o  s i l t  

s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 

clay 
very s t i f f  f i ne  grained <*) 

clay 
clay 
c lay 
c lay 

*90 >48 
UNDFND UNDFD * .a 
WDFND UNDFD 
UWDFIQ) u)(DFD 
W F # )  UNDFD 
UYDFY) UNDFD 

WFrn mFD 
UIOF#) UNDFO 
UNDFND UNDFD 
70-80 44-46 
W F Y D  UNDFD 
WDFNO UNDFD 
W F N D  WDFD 
UNDFNO UNDFD 
80-90 44-46 
80-90 42-44 
70-80 42-44 
UNOFND UNDFD 
W F N D  UNDFD 
70-80 42-64 
80-90 44-46 
70-80 42-44 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFWD UNDFD 
50-40 38-40 
WDF'rH) UNDFD 
70-00 42-44 
UNDFNO UNDFD 
UNDFHD UNDFO 
W F N D  UNDFD 
W F N D  UNDFD 
UYOFND UWDFD 
UNDFND UNDFD 
UNDFIQ) UNDFD 
UNDFY) LJNDFD 
UNDFY) UNDFD 

20 UNDEFINED 
38 1.65 
46 UNDEFINED 

49 2.12 
28 3.01 
17 1 .48 
28 1.21 
19 2.04 
24 1.03 
26 1.11 
25 UNDEFINED 
20 1.74 
21 1.37 
25 2.72 
35 1.51 
34 UNDEFINED 
46 UNDEFINED 
35 UNDEFINED 
26 1.11 
23 2.47 
28 UNDEFINED 
48 UNDEFINED 
43 UNDEFINED 
38 4.04 
19 .TI 
11 .93 
18 UNDEFINED 

>SO UNDEFlNED 
44 UNDEFINED 
41 = 4.39 
24 2.00 
22 1.85 
43 1.81 

>50 UNOEFIYED 
>so 2.31 
49 2.06 
44 1 .a5 

>so 2.11 



-1 
Roa(l FIATS PIANT - Ql7 LAHDFILL 

\ 

Dr - ALL (Jaiolkowski et 81. 1985) PHI - Robartson ad C a p e n c l L a  1983 Su: Nkn 2 4  

*- Note: For interpretation ptrposhs the PLOTTED CPT PROFILE should be used with the TABULATED QlTPUT from CPTINTR1 (v 3.02) **** 



- Contractor : 
Location : 
Job No. : 

ROCKY fLATS PLANT - OU7 LANDFILL 

TERRA TECH - SU Test Date : 21 DEC 92 
032938 Elevatim : 5984.0 MSL 
92-1023 Approx GUT : 15 feet 

Note: For interpretation purpoeea the PLOTTED CPT PROFILE should he ueod uith the TABULATED WTWT from CPTINTR (v  3.02) **a* 

, 



ROCKY FLATS PLANT - OU7 LANDFILL 

Yoto: F o r  interprotation purpasea tho PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT fras CPTlNTRl (v 3.02) **** 



0.25 
0.50 
0.75 
1.00 
1 .a 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6 . 0  
6.25 
6.50 
6.75 
7.00 
7.25 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.w 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 

6.38 
7.74 

10.01 
5.26 
7.54 
9.60 

12.34 
9.34 
4.80 
5.18 
1.68 
5.46 

11.86 
7.88 
3.42 
2.72 
6.76 
7.50 
1.52 
3.54 
7.78 
5.22 
2.70 
5-30 
5.10 
8.60 
4.12 
1 .82 
6.42 

0.04 
0.17 
0.12 
0.21 
0.23 
0.24' 
0.28 
0.09 
0.17 
0.09 
0.07 
0.14 
0.33 
0.26 
0.12 
0.06 
0.09 
0.16 
0.07 
0.11 
0.16 
0.09 
0.08 
0.13 
0.15 
0.11 
0.11 
0.11 
0.14 

0.58 
2.18 
1.19 
3.92 
2.99 
2.43 
2.23 
0.99 
3.43 
1.70 
4.32 
2.48 
2.75 
3.19 
3.44 
2.16 
1.36 
2.04 
4.65 
3-05 
2.02 
1.62 
2.98 
2.48 
2.81 
1.21 
2.52 
5.93 
2.08 

* 0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.V 
0.82 
0.86 
0.91 
0.93 
0.95 
0.97 
0.99 
1.01 
1.03 
1.04 
1 .06  

d t o  s i l t y  sand 
s i l t y  sand t o  sandy s i l t  

sand t o  s i l t y  Mnd 
clayey s i l t  t o  s i l t y  clay 
ssndy s i l t  t o  clayey s i l t  
s i l t y  aand t o  sandy m i l t  
s i l t y  d t o  sandy rilt 
d t o  s i l t y  d 

clayey m i l t  t o  s i l t y  clay 
s i l t y  sand t o  SMdy s i l t  

clay 
sandy s i l t  t o  clayey s i l t  
s i l t y  send t o  sendy s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
s i l t y  sand to sardy s i l t  
s i l t y  sand t o  sandy s i l t  

clay 
clayey s i l t  t o  s i l t y  clay 
s i i t y  s a d  t o  sandy s i l t  
s i l t y  sand t o  sendy s i l t  
clayey s i l t  t o  s i l t y  clay 
s m  s i l t  to clayey s i l t  
sandy s i l t  t o  clayey s i l t  

sand to mi l ty  sand 
sandy m i l t  t o  clayey s i l t  

clay 
s i l t y  mad to sandy s i l t  

>90 .48 
.90 >48 
rn * 

W F H D  UllDFD 
W F Y D  UllOFD 
60-90 46-48 
>90 46-48 

80-90 44-46 
UWDF'YD uQ)FD 
60-70 42-44 
UNOFND UNDFD 
W F N D  UNDFD 
80-90 44-46 
UYDFHD UWDFD 
W F Y D  MDFD 
UNOFND WDFD 
60-70 40-42 
60-70 40-42 
MOFNO UWOFO 
WIDFND W F D  
60-70 40-42 
50-60 36-40 
UNDFND UNDFD 
UNOFNO UWDFD 
M F H D  UWOFD 
60-70 40-42 
UWDFND UNWD 
UNOFND UNOFD 
50-60 38-40 

16 
26 
25 
26 
30 
32 
41 
23 
24 
17 
17 
22 
60 
32 
17 
11 
23 
25 
15 
18 
26 
17 
14 
21 
20 
22 
16 
18 
21 

UNDEFINED 
UWDEF I NED 
WDEF I NED 

2.28 
3.27 

UlOEF I NED 
UNDEFINED 
UNDEFINED 

2.07 
UUOEFINED 

.71 
2.35 

UNDEFINED 
3.40 
1.46 
1.15 

UNDEFINED 
UNDEFINED 

.62 

UNDEFINED 
UNDEFINED 

1.13 
2.26 
2.17 

UNDEFINED 
1.74 
.74 

UNDEFINED 

1.50 ' 

O r  - A l l  m m d m  (Jmiolkonmki e t  rl. 1985) . PHI - Robert- m d  Ccmpsnella 1983 Su: Nk- 24 

-* Note: For interpretation prpaes the PLOTTED CPT PROFILE should bs wed u i th  the TABULATED OUTPUT fran CPTINTR1 (v 3.02) *** 

* '  * 



0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2-75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 - 00 

.5 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.06 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 

1.92 
3.70 
5.R 
7.14 
4.% 
7.80 
6.06 
5.82 
8.66 
4.70 
1.92 
8.42 
6.06 
5.50 
2.02 
7.40 
2.96 
4.74 
3.02 
6.46 
6.06 
1.76 
4.42 
4.26 
3.30 
8.66 
3.92 
1-58 

0.03 1.64 
0.08 2.02 
0.19 3.29 
0.32 4.45 
0.20 ' 3.96 
0.15 1.86 
0.15 2.46 
0.19 3.27 
0.08 0.88 
0.06 1.29 
0.08 4.09 
0.09 1.07 
0.20 3.24 
0.15 2.75 
0.17 8.16 
0.17 2.23 
0.37 12.40 
0.12 2.44 
0.06 1.30 
0.08 1.25 
0.19 3.12 
0.14 7.69 
0.08 1.82 
0.13 3-09 
0.08 2.32 
0.09 1 .w 
0.08 2.00 
0.07 4.47 

0.02 
0.07 
0.11 
0.15 
0.20 
0.21 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.n 
0.82 
0.86 
0.91 
0.93 
0.95 
0.97 
0.99 
1.01 
1.03 
1 .w 

sandy s i l t  to clayey s i l t  
sa& s i l t  t o  clayey s i l t  
sa& s i l t  to clayey s i l t  
clayey s i l t  to s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
s i l t y  sard t o  sandy s i l t  
sandy s i l t  t o  cleyey s i l t  
osndy S i l t  t o  clayey s i l t  

sad t o  s i l t y  sand 
s i l t y  send t o  sandy s i l t  

s i l t y  clay t o  clay 
sand t o  s i l t y  send 

sandy s i l t  t o  clayey s i l t  
study s i l t  t o  clayey s i l t  

vdef ined 
s i l t y  sand to  s a w  s i l t  

vdcf ined 
sandy s i l t  t o  clayey s i l t  
si!ty send t o  sandy s i l t  
s i l t y  send t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  

clay 
s i l t y  send t o  sa& s i l t  
Sandy s i l t  t o  clayey s i l t  
6- s i l t  t o  clayey s i l t  

send t o  s i l t y  send 
sandy s i l t  t o  clayey s i l t  

c lay 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
lJNDFwD 
80-90 
UWDFY) 
UDFMD 
70-80 
50-60 
UNDFND 
70-80 
UNDFND 
UNDFND 
UNDFND 
60- 70 
UNDFND 
UNDFND 

4 0  
50-60 
W F N O  
UNDFND 
40-50 
UNDFND 
UNDFND 
60-70 
UNDFNU 
UNDFND 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
46-48 
m m .  
UYD FD 
44-46 
40-42 
UND FD 
42-44 
UND FD 
UNDFD 
UNDFD 
40-42 
UND FD 
UNDFD 
36-38 
38-40 
UND FD 
UNDFD 
36-38 
UUDFD 
UNDFD 
40-42 
UNDFD 
UNDFD 

8 
15 
23 
36 
25 
26 
24 
23 
22 
16 
13 
21 
24 
22 

l D F  
25 

l D F  
19 
10 
22 
24 
18 
15 
17 
13 
22 
16 
16 

.83 
1.60 
2.48 
3.09 
2.14 

UNDEFINED 
2.62 
2.51 

UNDEFINED 
UNDEFINED 

.81 
UYDE F I NED 

2.61 
2.36 

UNDEFINED 
UNDEFINED 
UNDEFINED 

2.02 
UNDEFINED 
UNDEFINED 

2.58 
.R 

UNDEFINED 
1.80 
1.39 

UNDEFINED 
1.65 
.63 



sands (Jariolkwski e t  at. 1985) PHI - Robertson end Cenpenella 1983 Su: Nk= 

interpretation plrposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from 

24 

CPTINTR1 (v 3.02) **** 



ROCKY FUTS PLANT - W7 LANDFILL 

D r  - A l l  randr (Jdolkaroki  et  at. 1985) PHI - Robertson ad Cmrpmel le  1983 Su: Yk= 24 

*- Note: For Snterpretrtion plrposee the PLOTTED CPT PROFILE should be used with the TARUUTED OUTPUT from CPTINTR1 (v 3.02) **** 



ROCKY FLATS PUNT - OU7 LANOFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1-50 
1 .75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 

0.82 
1.66 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.58 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 

3.30 
7.48 
7.32 
5.14 
3.98 
7.64 
8.32 

12.54 
7.70 
2.20 

2.82 
2.60 

18.42 
30.70 

a.24 

0.04 
0.24 
0.25 
0.14 
0.24 
0.28 
0.27 
0.31 
0.16 
0.11 
0.19 
0.15 
0.08 
0.20 
0.39 

1.13 0.02 
3.10 0.07 
3.32 0.11 
2.75 0.15 
5.82 0.20 
3.57 0.24 
3.23 0.29 
2.41 0.33 
2.09 0.38 
4.73 0.42 
2.26 0.46 
5.08 0.51 
3.02 0.55 
1.09 0.60 
1.24 0.66 

s i l t y  sand to s i l t  
sendy s i l t  t o  clayey s i l t  
ssndy s i l t  t o  clayey s i l t  
SMdy s i l t  t o  clayey s i l t  

clay 
s a d y  s i l t  t o  clayey s i l t  
sendy o i l t  t o  clayey o i l t  
s i l t y  d t o  sady s i l t  
S i t t y  sand t o  l w d y  s i l t  

clay 
s i l t y  sand t o  Sandy s i l t  

clay 
clayey s i l t  t o  s i l t y  clay 

sand 
sand 

.90 
UND FUD 
UWDFND 
UUDFltD 
WFWD 
UYDF#) 
UWDFY) 

70-80 
W F N D  
70-80 
UNDFWO 
UNDFND 

>90 
.90 

v? 

.48 
UNDFD 
UNDFD 
UWDFD 
miom 
UWD FD 
UYDFD 
46-48 
44-56 
UWD FD 
42-44 
UND FD 
UNDFD 
64-46 
46-48 

11 
M 
29 
21 
40 
31 
a 
42 
26 
22 
27 
28 
13 
37 

>so 

UNDEFINED 
3.25 
3.17 
2.22 
1 .R 
3.31 
3.60 

UNDEFINED 
UNDEFINED 

-93 
UNDEFINED 

1.20 
1.10 

UNDEFINED 
UNDEFINED 

*** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used u i t h  the TABULATED OUTPUT from CPTINlR1 (v 3.02) -** 



0.25 0.82 4.58 0.04 
0.50 1.44 6.01 0.11 
0.75 2.46 7.24 . 0.15 
1.00 3 . a  . 8.26 0.17 
l,.ZS 4.10 4.74 0.19 
1.50 4.92 7.20 0.19 
1.75 5.74 0.01 0.22 
2.00 6.56 7 . s  0.34 
2.25 7.38 7.a 0.11 
2.50 8.20 6.11 0.17 
2.75 9.02 a . a  0.25 
3.00 9.8s 7.46 0.19 
3.25 10.66 6.06 0.11 
3.50 11.48 8.88 0.20 

- - - _ _ _ _ _ _ - _ _ _ _ _ I I _ _ _ - - - - - - - - - - - - - - - - - - - - - - -  

0.81 
1 .sa 
2.06 
2.02 
3.93 
2.59 
2.44 
4 . a  
2.29 
2 . n  
2.67 
2.47 
1 .as 
2.17 

-------I-------. 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 

.------. 

s i l t y  smd t o  s a d y  r i l t  
s i l t y  sand t o  0- s i l t  
s i l t y  send t o  sandy s i l t  
silty ond t o  .sndy rilt 

' Cl8yey rilt t o  r i l t y  clay 
sandy rilt t o  clryby rilt 
s i l t y  und t o  .ady rilt 
clayey s i l t  t o  s i l t y  clay 
rilty t o  .andy rilt 
Bandy s i l t  t o  clayey rilt 
Bandy rilt t o  clayey s i l t  
ssndy s i l t  t o  clayey o i l t  
s i l t y  sand t o  sardy s i l t  
s i l t y  sand t o  sandy s i l t  

I - - - - - - - - - - - - - _ _ - - - - - - - - - - - - - - - -  

.a 

.a 

.a 

.a 
UUDFD 
m m  
46-48 

44-46 
UYDm 
UM) FD 
WDFO 
40-42 
42-44 

m m  

PHI - Robertson end Ceaperwlla 198) Su: Nk= 24 ' Dr - A l l  sen& (Ja io lkarsk i  e t  81. 1985) 

15 UYOEFINED 

tS UUDEFIWED 
24 UNDEFINED 
28 UNDEFINED 
24 2.05 
29 3.12 
u) UNDEFINED 
10 3 . 4  
26 UNDEFINED 
25 2.67 
36 3.66 
30 3.22 
20 UNDEFINED 
30 UNDEFINED -------------.____ 

* '.o'&: For interpretation purposes the PLOTTED CPT PROFILE should be used u i t h  the TABULATED OUTPUT fran CPTINTRI (v 3.02) **** 



I D r  - All sends (Jmiolkwski  e t  831. 1985) PHI - Robertson and Canpenella 1983 Su: Nk= 24 

**** Note: For interpretation'purpoaes the PLOTTED CPT PROFILE should be used with the TABULATED WTWT f ran CPTINTRl  ( v  3.02)  **** 



ROCKY FLATS P W T  - W 7  LANDFILL 

Contractor : TERRA TECH - SU T e s t  D a t e  : 15 DEC 92 
Incation : 030938 E l e v a t i o n  : 5985.1 WSL 

No. : 92-1023 . *ox GYT : 19 F e e t  

lot .  U n i t  ut. (avg) : 108 pcf 
' 

0.25 0.82 
0.50 1.64 
0.E 2.46 

1.25 4.10 
1.50 4.92 
1.75 5.74 
2.00 6.56 
2.25 7.38 

1.00 3.28 

2.50 a.m - - - - - - - - - - - - - - - - - - -  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ----------- 

0.17 
2.39 
2.50 
1-46 
2.10 
2.22 
3.27 
2.45 
2.64 
2.27 

0.00 0.02 
0.00 0.07 
0.00 0.11 
0.00 0.15 
0.00 0.20 ' 

0.00 0.24 
0.00 0.29 
0.00 0.33 
0.00 0.38 
0.00 0.42 

udef ined 
vdaf ind 
mdef ined 
udef ined 
vdaf id 
vdef id 
mdef ind 
vdefined 
vdef ind 
mdef ined 

------------. .- 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDiND 
UYDFND 
UUDFND 

UNDFD W F  
UNDFD W F  
UNDFD W F  
UNDFD WF 
UNDFD W F  
UNDFD W F  
UNDFD W F  
UNDFD W F  
WDFD W F  
UNDFD W F  

D r  - A l l  sends (Jmniolkowski et  at. 1985) PHI - R o b e r t s o n  and Canpanella 1983 Su: Nk= 26 

UNDEFINED 
UNDEF 1 NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFl NED 
UNDEFINED 
UNDEFINED 

**- Note: F o r  interpretat ion purposes the PLOTTED CPT PROFILE should be used w i t h  the TABULATED CUTPUT fran CPTINTRI (v 3.02) **** 



R W  FLATS PLANT - W7 LANDFILL 

1 D r  - ALL sands (JePiolkouoki et at. 1985) PHI - Robertson and Canpenalla 1993 Su: Nk= 24 

e** Note: For interpretat ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED WTPW fran CPTlNTRl (v 3.02) *** 



Contractor : TERRA TECH - W Location : 0- ' Page No. 2 

9.75 31.99 3.74 
10.00 32.81 4.92 
10.25 33.63 6.54 
10.50 34.45 7.20 
10.75 35.27 8.34 
11.00 36.09 7.16 
11.2s 36.91 8.48 
11.50 37-73. 6.14 
11-75 38.55 8 . 0  ---_____----______--------------- 

0.29 
0.36 
0.42 
0.44 
0.18 
0.62 
0.43 
0.47 
0.37 

* - - - - - - - - - - -  

7.66 
7.14 
6.33 
6.02 
5.65 
5.76 
5-02 
7 . u  
4.30 

* - - - - - - - - - -  

1 .z 
1.27 
1.29 
1.31 
1.32 
1 .w 
1.36 
1.36 
1.40 

C W  

clay 
very s t i f f  fine grained (9) 

v e y  s t i f f  fine grained (*) 
very s t i f f  fine grained (*) 
very rtiff f ine  grained (e) 

very s t i f f  fine grained (*I 
wry rtiff f ine  grained (*) 
clayey r i l t  t o  s i l t y  clay 

1.55 
2.06 

UNDEFINED 
UNDEFINED 
UNDEFINED 
W E F I N E D  
UNDEFINED 
UNDEFINED 

3.60 
I - - - - - - - - - - - -  

Dr - ALL rands (Jaiolkouski e t  01. 1985) PHI - Robertson and Cmpnella 1983 Su: Nk= 24 

(*) owrcarsolidoted or cemented 

*- Note: For interpretat im purposes the PLOTTED CPT PROFILE should be used ui th  the TABULATED QnPW frola CPTINTRI (V  3.02) **** 



ROCKY FLATS PUNT - 417 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .so 
1.n 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.E 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 

7.75 
8.00 

_. 7.50 ~ 

8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1-64 
2.46 
3.28 
4.10 
4.92 

6.56 
7.38 

9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.16 

16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 

5.74 

8.20 

i 5 s a  

3.38 
6.74 

11.24 
10.06 
5.34 
2.60 
5.54 

17.14 
11.60 
10.78 
14.48 
8.46 
3.26 
6.28 
4.82 
3.32 
7.36 
4.90 
4.22 

4.78 
15.22 
2.90 
2.10 
2.M 
5.00 

8.02 
3.62 

3.60 

8.12 

24,61 - __3.24 --_ 
25.43 3.06 
26.25 3.46 
27.07 3.76 
27.89 3.60 
28.71 4.66 
29.53 6.52 
30.35 7.28 
31.17 5.26 

0.03 
0.05 
0.15 
0.22 
0.19 
0.12 
0.21 
0.27 
0.25 
0.24 
0.38 
0.26 
0.10 
0.11 
0.13 
0.06 
0.08 
0.14 
0.12 
0.10 
0.06 
0.15 
0.24 
0.08 
0.08 
0.08 
0.07 
0.12 
0.11 
0.06- 
0.10 
0.14 
0.19 
0.15 
0.24 
0.30 
0.34 
0.32 

0.75 
0.70 
1 .a 
2.15 
3.42 
4.45 
3.75 
1.57 
2.13 
2.20 
2.55 
2.99 
3.07 
1.72 
2.61 
1.77 
1.09 
2.72 
2.74 
2.83 
1.23 
0.99 

3.92 
3.24 
1.57 
0.82 
1 .44 
2.98 

.---l.%- 
3.14 
3.97 
4.85 
4.20 
5.10 
4.57 
4.64 
5.97 

8.05 

*. ' 

0.02 
0.07 
0.11 
0.15 
0.20 
D.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 

0.86 
0.91 
0.93 
0.95 
0.97 
0.99 
1.01 
1.03 
1.04 
1.06 

1.10 
1.12 
1.14 
1.16 
1.17 
1.19 
1.21 
1.23 

0 .g 

-- -- 1.08-- 

s i l t y  BMd t o  smdy s i l t  
send t o  s i l t y  sard 
sand t o  s i l t y  8(nd 

s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  c lay 

s i  L t y  c lay t o  c lay  
clayey s i l t  t o  s i l t y  c lay 

smd t o  s i l t y  sand 
s i l t y  cwd t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sendy s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
s i  1 t y  sand t o  sandy s i  It 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to  clayey s i l t  

send t o  s i l t y  sand 
sandy s i l t  to  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
a- s i l t  t o  clayey s i l t  
s i l t y  sand t o  sendy s i l t  

Sand 
mdef ind 

s i l t y  clay t o  c lay 
clayey s i l t  t o  s i l t y  c lay 
s i l t y  rand t o  sandy s i l t  

sard t o  s i l t y  sand 
s i l t y  sand t o  sandy s i l t  
s w  s i l t  t o  clayey s i l t  

-sandy si l t - to-c layey silt"-' 
clayey r i l t  to  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 

s i l t y  clay t o  c lay 
s i l t y  c lay t o  c lay 

clay 
s i l t y  clay to  c lay 

very r t i f f  f ine  grained (*) 
clay 

.48. 11 UNDEFINED >90 
.go >48 
.90 .bs 
.90 .bs 

W F N D  mFD 
UYDFY) WiOFD 
UYDFY) UllOFD 
m B b s  

80-90 u-46 
80-90 44-46 
80-90 46-48 
UNDFW WDFD 
WDFW UNDFD 
60-70 40-42 
UNDFND mFD 
UNDFND UNDFD 
60-10 40-42 
UNDFND UNDFD 
WDfND UNDFD 
WDFND UNDFD 
40-50 38-40 
80-90 42-44 
UNDFYD UNDFD 
UNDFWD IJNDFD 
UYDFND UNDFD 
40-50 36-38 
60-70 40-42 
60-70 40-42 
UNDFND UNDFD 

17 
28 
34 
27 
17 
28 
43 
39 
36 
c8 
34 
16 
21 
19 
13 
18 
20 
17 
14 
16 
30 

LlDF 
14 
12 
17 
20 
27 
14 

 FWD -"NDFD-==-13--- 

UWDFND UNDFD 15 
UNDFHD UNDFD 17 
WDFND UIlOFD 25 
UYDFMD UNDFD 24 
UWDFND UNDFD 47 
UllDFND UNDFD 43 
UWDFYD WDFD >so 
WDFND UNDFD >SO 

UNDEFINED 
UNDEFINED 
WDEf  lNED 
. 2.31 

1.12 
2.39 

UNDEF I NED 
UNDEF INED 
UNDEf I NED 
UNDEF INED 

3.65 
1.39 

UNDEF INED 
2.07 
1.41 

UNDEFINED 
2.09 
1.80 fl 

1.53 
UNDEF I NED 
UNDEFINED 
UNDEFINED 

.95 
W E F  INED 
UNDEF INED 
UNDEf I NED 

1.52 

.a7 

__.- - - _ _  _ _  
1.35 
1.27 
1.44 
1.57 
1 .so 
1 .% 
2.77 

UNDEF IWED 
2.21 



ROCKY FLATS P U T  - UJ7 LALIDFILL 

Contractor : TERRA TECH - SU Location : 0289% Page No. 2 

9.75 31.99 
10.00 32.81 
10.25 33.63 
10.50 34.45 
10.75 35.27 
11.00 36.09 
11.25 36.91 
11.50 37.n 
11.75 38.55 
12.00 39.37 
12.25 40.19 
12.50 41.01 
12.75 41.83 
13.00 42.65 
13.25 43.47 
13.50 44.29 
13.75 45.11 
14.00 45.93 
14.25 46.75 
14.50 47.57 
14.75 48-39 

' 49.21 

~I-  A~ 50.03 
15.50 50.05 
15.75 51.67 
16.00 52.49 
16.25 53.31 
16.50 54.13 
16.75 54.95 

3-54 
2.R 
2.M 
2.80 
3.54 
3.56 
4 . a  
6.14 
8.68 
7.78 
6.36 
7.26 

8.16 
6.66 
6.28 
4.24 
4.72 
4.38 
4.48 
6.96 
5.92 
5.12 
3.82 
6.14 
7.16 
4.99 
6.54 
6.10 

7.40 

0.15 
0.08 
0.06 
0.07 
0.07 
0.11 
0.18 
0.24 
0.27 
0.36 
0.32 
0.25 
0.21 
0.25 
0.26 
0.20 
0.17 
0.27 
0.29 
0.23 
0.30 
0.26 
0.34 
0.33 
0.24 
0.35 
0.35 
0.25 
0.29 

4.10 
3.03 
2.00 
2.45 
2.00 
2.- 
4.03 
3.n 
3.01 
4.59 
4.91 
3.43 
2.69 
3.01 
3.n 
3.12 
4.03 
5.61 
6.41 
4.99 
4.29 
4.24 
6.59 
8.42 
3.80 
4.74 
6.94 
3.78 
4.70 

1.47 
1.49 
1 .51 
1.52 
1 .% 
1-56 
1 .sa 
1.60 
1.62 
1.64 
1.66 
1.67 
1.69 
1.71 
1.73 
1.75 
1.n 
1-79 
1.81 
1 .a2 
1.84 
1 .a6 
1 .a8 
1.90 
1.92 
1-94 
1 .% 
1.97 
1.99 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
ssndy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 

s i l t  to clayey s i l t  
wry s t i f f  fine grained (*) 
very s t i f f  f i n e  grained (*I 

s a d y  s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
senb/ s i l t  t o  clnyey s i l t  
clayey s i l t  t o  s i l t y  c lay 

c lay 
c lay 

s i l t y  c lay t o  c lay 
clayey s i k t  t o  s i l t y '  c lay 
clayey s i l t  t o  s i l t y  c lay 

c lay 
&fined 

clayey s i l t  t o  s i l t y  c lay 
very s t i f f  fine grained (9) 

c lay 
clayey s i l t  t o  s i l t y  c lay 

s i l t y  c lay to  c lay 

W F N D  
UNDFWD 
UtlOFND 
UNDFND 
W F W  
UYDFY) 
UWDFW 
W F Y )  
uy)FY) 

UIIDFY) 
UNDFUD 
UNDFYD 
UWDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
WOFND 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
WOFND 
UNDFND 
UNDFND 
WDFND 
W F N D  

U V D F b  

UND FD 
UWOFD 
m m  

unom 
UNDFD 

UYD FD 
WFD 
U#)m 
UlDFD 
WFD 
wFD 
UWDFD 
UNDFD 
UNDFD 
UNDm 
morn 
WDFD 
UNDFD 
WD FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
mF0 
UWOR 
UNDFD 
UllD FO 
UNDFD 
UND FO 

18 
' 14 

12 
11 
14 
14 
21 
31 
35 

*so 
>so 
29 
30 
33 
33 
25 
21 
47 
44' 
30 
35 
30 

>so 
UDF 
31 

>so 
50 
33 
41 

1 .a 
1.11 
1.20 
1.14 
1 .u 
1 .u 
1 .n 
2.58 
3.69 

UNDEFINED 
UNDEFINED 

3.06 
3.21 
3.45 
2.80 
2.63 
1.74 
1 .% 
1 .a0 
1.84 
2.92 
2.46 
2.11 

UNDEFINED 
2.55 

UNDEFINED 
2.04 
2.72 
2.53 

O r  - A l l  sands ( J r i o l k a r e k i  e t  at. 1985) PHI - Robertson and Canpanetla 1983 Su: N b  24 

(*) overconsolidated or cemented 

I*** Note: F o r  interpretat ion plrporea the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT f r os  CPTINTRl (v 3.02) "** 



RaxT FLATS P I N T  - W7 UYDFILL 

0.25 
0.50 
0.75 
1 .00 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 

3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5-25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 

- - 7.50 
7. 75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

2.75 

0.82 
1 .# 
2.46 
3.2a 
4.10 
4.e 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.M 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
2c.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

3.58 
4.54 
1.84 
4.66 

12.34 
6.80 
7.54 
7.54 
6.60 

12.78 
11.08 
1.66 
4.46 

11.42 
7.92 
7.36 
2.90 
4.42 
7.60 
5.18 
6.42 
9.50 
3.90 
5.30 
6.40 
9.32 

17.62 
10.62 
6.66 
3.46 
4.46 
9.16 
5.60 
3.06 
7.92 
4.68 
4.46 

7.130 

0.03 
0.09 
0.07 
0.05 
0.09 
0.30 
0.21 
0.15 
0.11 
0.14 
0.14 
0.06 
0.09 
0.13 
0.19 
0.13 
0.13 
0.14 
0.11 
0.25 
0.24 
0.14 
0.18 
0.17 
0.12 
0.18 
0.13 
0.22 
0.40 
0.12 
0.11 
0.07 
0.07 
0.18 
0.09 
0.14 
0.15 
0.10 

0.82 
1.86 
3.84 
1 .w 
0. R 
4.33 
2.68 
1 .% 
1.69 
1.09 
1.28 
3.66 
2.07 
1.57 
1.67 
1.61 
1.76 
4.60 
2.35 
3.18 
4.55 
2.17 
1 .a6 
4.38 
2.26 
2.82 
1.37 
1 .M 
3.71 

. 1.74- 
3.12 
1.63 
0.79 

' 3.08 
2.89 
1 .n 
3.14 

* '  ' 2.16 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 

0.66 
0.69 
0.n 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 

- 1.30 
1.32 
1 .u 
1.36 
1.38 
1.39 
1 A1 
1 .43 
1 .45 

0.60 

s i l t y  sand t o  wndy s i l t  
s i l t y  .and t o  Mndy s i l t  

s i l t y  clay t o  clay 
s i l ty  .and t o  .andy rilt 

sad 
C l e y e y  s i l t  t o  s i l t y  clay 
undy rilt t o  clayey r i l t 
s i l t y  md t o  .cndy s i l t  
rilty sand t o  .andy s i l t  

mud t o  s i l t y  aand 
sand t o  s i l t y  smd 
s i l t y  clay t o  clay 

sandy rilt t o  clayey rilt 
s i l t y  send t o  sandy s i l t  

send t o  s i l t y  sand 
r i l t y  sand t o  sandy r i l t 
s i l t y  sand t o  sandy s i l t  

s i l t y  clay t o  clay 
sandy s i l t  t o  clayey s i l t  
sundy rilt t o  clayey s i l t  

s i l t y  clay t o  clay 
s i l t y  sand t o  randy s i l t  
s i l t y  sand t o  sandy s i l t  

s i l t y  clay t o  clay 
sendv s i l t  t o  clayey rilt 
sandy s i l t  t o  clayey s i l t  

sand t o  s i l t y  sand 
sand 

sendv s i l t  t o  clayey s i l t  
s i l t y  sand t o  ssndy s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  

send t o  s i l t y  oand 
S m d y  s i l t  t o  clayey S i l t  

clayey s i l t  t o  s i l t y  clay 
s i l t y  d t o  svdy rilt 
sandy rilt t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

* a, 
80-90 a 
WDFND WFD 
70-80 44-46 * * 
W F N D  WFD 
UOFND WFD 
70-60 44-46 

0-90 44-46 
80-90 44-46 
UlDFtlO UYOFD 
UNDFND UYDFD 
60-70 42-44 
70-80 42-41 
60-70 40-42 
60-70 40-42 
UNDFYD WFD 
UNDFND WFD 
W F N D  l W F D  
UNDFHD UYDFD 
50-60 38-40 
60-70 40-42 
UNDFMD UNDFD 
UNDFND UWOFD 
UNDFYD WFD 
60-70 40-42 
80-90 42-44 
UNDFND WFD 

60-io 42-44 

= 50-60 
UNDF#) 
40-50 
60-70 
UNDFYD 
W F M D  
50-60 
W F I I D  
W F t l O  

36-38 
mFD 
34-36 
36-40 
WFD 
UNDFD 
38-40 
mFD 
UYDFD 

12 
15 
12 
16 
25 
34 
30 
25 
22 
32 
28 
11 
18 
26 
29 
26 
25 
19 
18 
30 
35 
21 
32 
26 
21 
26 
23 
35 
42 
22 
17 
15 
23 
22 
15 
26 
19 
18 

WOEFINED 
UYDEFlYED 

.To 
UNDEFINED 
USDEFINED 

2.% 
3.26 

UYbEFINED 
UNDEFINED 
W E F I N E D  
UNDEFINED 

.70 
1.91 

UNDEFINED 
W E F I N E D  
UNDEFINED 
UNDEFINED 

1.22 
1 .a8 
3.27 
2.21 

UNDEFINED 
UNDEFINED 

1.65 
2.26 
2.73 

UNDEFINED 
WDEF INED 

4.56 

1-41 
W E F I N E D  
UYaEFlNEO 

2.37 
1.26 

W E F  I NED 
1 .% 
1.87 

UNDEFINED - 

'**e Note: For  interpretatian pnposes the PLOTTED CPT PROFILE should be wed with the TABUUTED OUTPUT fra CPTIWTR1 (v 3.02) H" 



ROCKY FIATS PLANT - OW LAICDFILL 

Contractor : TERRA TECH - W Location : 02m Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 

11.25 
11 .so 
11.75 

12.25 
12.50 
12.75 
13.00 
13.25 

i1 .m 

12.00 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37 .n  
38.55 
39.37 
40.19 
41.01 
41.85 
42.65 
43.47 

3.74 
3.52 
4.54 
4.80 
4.34 
7.36 
7.28 
7.% 
8.08 
6.18 
5.16 
5.86 
5.80 
4.- 
7.26 

0.28 
0.31 
0.28 
0.30 
0.34 
0.33 
0.35 
0.36 
0.37 
0.43 
0.37 
0.34 
0.36 
0.31 
0.38 

7.45 
8.53 
6.01 
6-09 
7.44 
4.45 
4.74 
4.47 
4.49 
6.83 
7.11 
5.63 
6.09 
6.15 
5.11 

1.39 
1.11 
1.13 
1.15 
1.17 
1.19 
1.21 
1.22 
1.24 
1.26 
1.28 
1 ;30 
1.32 
1.34 
1.36 

clay 
rndcf id 

clay 
c lay 
c lay 

clayey s i l t  to s i l t y  clay 
wry s t i f f  f ine grained (*) 
very s t i f f  f ine grained (*I 
wry s t i f f  f ine grained (*I 
very s t i f f  f ine grained (9) 

clay 
very s t i f f  f ine grained (*) 
very s t i f f  f ine grained (*) 

clay 
very s t i f f  f ine grained (*I 

UYDFND UNOFD 
ULIDFND UNDFD 
UNDFNO UNDFD. 
UNDFND UNDFD 
UYDFYD UYDFD 
UYDFND UWDFD ’ 

UNDFY) UYDFD 
UNDFY) UYDFD 
WDFYD UWFD 
UHDFJQ UYDFD 
W F Y D  UYDFD 
UWDFUD UNDFD 
UNDFNO UNDFD 
UYDFW UNDFD 
UNDFND UNDFD 

37 1.5s 
U)F UNDEFINED 
45 1.90 
48 2.01 
43 1.80 
37 3.12 

>SO UNDEFINED 
>SO UYDEFINED 
>50 UNDEFINED 
>SO UNDEFINED 
>so 2.15 
>SO UNDEFINED 
*SO UNDEFINED 
50 2.07 

>SO UNDEFINED 

D r  - A l l  sands (Jaiolkarski e t  at. 1985) PHI - Robertson and Cenpenelle 1983 Su: Nk= 24 

(*I overconsolidated or cemented 

**- “Tte: For interpretation plrposea the PLOTTED CPT PROFILE should be used with the TABULATED CUTPUT fraa CPTINTRl  (v 3.02) “** 

, 



I ROCKY FLATS PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 

= 7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.26 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 

12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18-04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

11 -46 

3.18 
8.14 
6.24 
4.46 
6.34 

20.80 
9-54 
5.54 

11.60 
5.78 
3.52 
3.16 
3.26 
5.68 
5.02 
3.92 
3.w 
4.70 
9.22 
8.40 
2.18 
3.62 
2.90 
2.70 
3.30 
3.40 
7.12 

13.22 
19.22 
4.64 
5.06 
5.26 
3.76 
4.80 
2.66 
3.92 
4.48 
4.66 

0.05 
0.11 
0.14 
0.09 
0.16 
0.46 
0.24 
0.19 
0.37 
0.16 
0.13 
0.08 
0.07 
0.07 
0.15 
0.11 
0.08 
0.07 
0.12 
0.09 
0.08 
0.06 
0.10 
0.08 
0.06 
0.08 
0.21 
0.33 
0.45 
0.26 
0.12 
0.21 
0.30 
0.31 
0.34 
0.30 
0. 17 
0.21 

0.83 
1.37 
2.20 
2.02 
2-54 
2.19 
2.51 
3.29 
3.11 
2.68 
3.51 
2.27 
1.99 
1.28 
2.89 
2.65 
1.93 
1 .% 
1.23 
1 .oo 
3.42 
1.63 
3.25 
2.76 
1.78 
2.19 
2.84 
2.43 
2.31 
5.50 
2.25 

7.18 
6.36 

12.69 
7.56 
3.81 
4.51 

3.92 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.58 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.W 
0.98 
1 .oo 
1.02 
1 .os 
1.06 
1.08 

s i l t y  sand t o  sandy s i l t  
sand t o  s i l t y  sand 

s i l t y  sand t o  sydy s i l t  
sandy s i l t  t o  clayey s i l t  
BBndy s i l t  t o  clayey s i l t  
s i l t y  sad t o  sdndy s i l t  
s i l t y  Band to  88n6/ S i l t  

odndy s i l t  t o  clayey s i l t  
odndy s i l t  t o  clayey s i l t  
BBlllfy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  s a d y  s i l t  
sm&y s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
santty s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  

send t o  s i l t y  sand 
sand t o  s i l t y  sard 

clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

clay 
clay 

-fined 
clay 

clayey s i l t  t o  s i l t y  clay 
s i l t y  clay t o  clay 

=clay -- 

p90 >c8 
p.90 .a 

80-90 >4a 
UYDFYD UYOFD 
W F Y D  W F D  
eo .48 

80-90 4 6 4  
UY)F,YD UWDFD 
W F N D  WFO 
UYDFYD WOFD 
WDFYD UWOFD 
UYDFYD UWDFD 
UNDFNO UNDFD 
50-60 40-42 
UNDFND UNDFD 
W F N D  W F O  
UNDFND UNDFD 
50-60 36-40 

60-70 40-42 
WDFNO UNDFD 
40-50 36-38 
UYDFND UNDFD 
UNDFWD UWOFD 
W F W D  UNDFD 
UNDFND UWDFD 
W F W D  UNDFD 
70-80 42-44 
80-90 44-46 

- W F Y O  WDFD 

70-80 42-44 

UNDFND UNDFD 
UNDFWD UWOFO 
UYDFYD W F D  
WIDFND WDFD 
UNDFND UNDFD 
WDFYO UNDFD 
UIIDF#) UUDFO 
UWDFND WDFD 

13 UNDEFINED 
20 UNDEFINED 
21 UNDEFINED 
18 1.93 
25 2.74 

>SO UNDEFINED 
32 UNDEFINED 
22 2.39 
46 5.03 
23 2.49 
18 1.51 
14 1.48 
13 1.39 
19 UNDEFINED 
20 2.15 
16 1.67 
16 1.69 
16 UNDEFINED 
23 UNDEFINED 
21 UNDEFINED 
11 .91 
12 UNDEFINED 
15 1.22 
14 1.13 
13 1.39 
14 1.43 
28 3.06 
44 UNDEFINED 

UNDEFINED 
a= -1.96 
20 2.14 
26 2.23 
38 1.57 
48 2.02 

U)F UNDEFINED 
39 1.63 
22 1.88 
31 1-95 

D r  - A l l  s d  (Jmiolkarski et at. 1985) PHI - Robertson and Caapenella 1963 Su: Wko 24 

*** Note: For  interpretation purposes the PLOTTED CPT PROFILE should k used with the TABULATED UJTPUT fran CPTIYTRI (v 3.02) **** 



R#xI FLATS PLANT - 417 LANDFILL 

0.25 
0.50 
0.75' 
1-00 
1 .E 
1 -50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

. I  

5.50 
5.75 
6.00 

0.82 
1-64 
2.46 
3.28 
4-10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11-48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 

4.80 
1.82 
4.54 
1.14 

6.24 
2.56 
1.86 
1.24 
2.30 
2.88 
2.10 
1 .a4 
1.56 
2.36 
1 .n 
0.88 
3.40 
0.80 
2.20 
0.64 
1 .LO 
5 -42 
5.52 

5.60 

0.09 
0.13 
0.09 
0.13 
0.09 
0.16 
0.10 
0.15 
0.11 
0.10 
0.12 
0.08 
0.03 
0.03 
0.03 
0.03 
0.10 
0.10 
0.07 
0.07 
0.06 
0.08 
0.15 
0.15 

1.76 
7.22 
1.95 

11.53 
1.61 
2.52 
3.91 
8.12 
8.39 
4 3 5  
4.16 
3.74 
1.60 
1.64 
1.16 
5.25 

10.70 
2.89 
8.83 
3.30 

5 -47 
2 . R  
2.60 

8.89 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.81 

s i l t y  sand t o  sandy s i l t  
c lay 

sandy s i l t  t o  clayey s i l t  
&fined 

s i l t y  oand t o  smty s i l t  
sandy s i l t  t o  clayey s i l t  

s i l t y  c lay t o  c lay 
vdcf ined 
vdcf ind 

s i l t y  c lay t o  c lay 
s i l t y  c lay t o  clay 
s i l t y  clay t o  c lay 

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

c lay 
mdef incd 

sandy s i l t  t o  clayey s i l t  
&fined . 

clayey s i l t  t o  s i l t y  clay 
mdef ined 

clay 
sandy s i l t  t o  clayey s i l t  
sendy s i l t  t o  clayey s i l t  

.90 
ULIDFND 
UUDFND 
UWDFY) 
70-80 
W F N D  
UUDFY) 
UNDFb 
UUDFY) 
UW)FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UND FND 
UNDFND 
UNDFND 
UND FND 
UND FND 
M D  FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND. 

>48 
UND F D 
UNDFD 
UNDFD 
44-46 
UWDFD 
UNDFD 
UYD FD 
WFD 
WD FD 
UNDFD 
UXD FD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

16 
18 
18 

LOF 
19 
25 
17 

W F  
W F  

15 
19 
14 
7 
6 
9 

17 
W F  

14 
W F  

11 
UDF 

14 
22 
22 

UNDEFINED 
.78 

1.97 
UNDEF t NED 
UNDEFINED 

1.10 
UNDEFINED 
UNDEFINED 

.98 
1.23 
.89 
.77 
-65 
.w 
.71 

UNDEFINED 
1 .& 

UNDEFINED 
.92 

UNDEFINED 
-56 

2.31 
2.35 

2.70 

*** Note: For interpretat ion ptrposes the PLOTTED CPT PROFILE should be used u i t h  the TABULATED WTPUT f r o m  CPTINTR1 ( v  3.02) **** 



ROCKY FLATS P W T  - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.15 
3.00 
3.25 
3.50 

4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 

3.75 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8 .'a 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 

4.24 
4.30 
4.70 
3.62 
5.32 
5.72 
3.30 
1.36 
3.18 
3.50 
4.50 
8.42 
1.04 
2.18 
4.82 

13.58 
5.02 
2.04 
1.16 

0.84 
5.14 
8.68 

12.78 

0.78 

0.08 
0.08 
0.16 
0.08 
0.08 
0.12 
0.14 
0.10 
0.08 
0.10 
0.11 
0.28 
0.09 
0.08 
0.09 
0.16 
0.16 
0.08 
0.08 
0.07 
0.01 
0.12 
0.20 
0.34 

1.76 
1 .a 
3.34 
2.11 
1.48 
2.13 
4.28 
7.36 
2.37 
2.92 
2.40 
3.24 
8.49 
3.42 
1 .75 
1.14 
3.09 
3.66 
6.43 
8.55 
8.41 
2.29 
2.28 
2.61 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0 -68 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.81 

s i l t y  ssnd t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
s i l t y  s d  t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

s i l t y  clay t o  clay 

ClW 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s a w  s i l t  t o  clayey s i l t  

&fined 
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand to sandy s i l t  

sand t o  s i l t y  sand 
sandy s i l t  t o  clayey s i l t  

s i l t y  clay to  clay 
clay 

-fined 
vdef ined 

sandy s i l t  t o  clayey s i l t  
s i l t y  sand to sandy s i l t  
s i l t y  sand to sandy s i l t .  

>90 
80- 90 
W F N D  
UNDFND 
70-80 
70-80 
UYDFND 
UUDFY) 
UWDFND 
UWOFYD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
50-60 
80-90 
UNDFND 
UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
60-m 
10-80 

.48 . 
>48 

mFD 
UllDFD 
46-16 
44-46 
UWDFD 
u)(Dm 

UNDFD 
UllDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
38-40 
44-46 
UNDFD 
UNOFO 
UNOFD 
UND FD 
UNDFD 
UNDFO 
40-42 
42-44 

14 
14 
24 
15 
18 
19 
22 
14 
14 
14 
18 
34 

W F  
11 
16 
34 
20 
14 
12 

UOF 
UOF 
21 
29 
43 

UNDEFINED 
UNDEFINED 

2.04 
1.65 

UNDEF I NED 
UNDEFINED 

1.42 
-57 

1.49 
1 .so 
1.93 
3.64 

UNDEFINED 

-92 
UNDEFINED 
UNDEFINED 

2.15 
.8S 
.47 

UNDEFINED 
UNDEFINED 

2.19 
UNOEFINEO 
UNDEFINED 

- -  
***-Note: For interpretation purposes the PLOTTED CPT-PROFILE should be used uith-the TABULATED OUTPUT fEii CP11N5?~=;p3~02)-Tg** -~ 



ROCXY FIATS P W T  - OUl W F I L L  

Eantrwtor : TERRA TECH - SU Location : 026930 Page No. 2 

O r  - A l l  sands (Jmio lkaaki  e t  at. 1985) PHI - Robertson end Cmpmella 1983 Su: Yk= 24 

(*I overconsolidated or cemented 

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used u i t h  the TABULATED OUTPUT from CPTINTRI (v  3.02) **** 



ROCKY FIATS PLANT - OU7 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1 -25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.7s 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.W 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

3.38 
8.51 
5.24 
3.06 
5.34 
3.20 
4.% 
4.14 
5.10 
5.98 
4.88 
4.26 
4.06 
5.28 
3.62 
4.92 
3.56 
3.50 
2.62 
2-80 
2.18 
2.42 
2.30 
3.70 
3.10 
3.60 
2.72 
4.42 
6.62 
7.04 

11.26 
10.06 
6.76 
3.60 
3.86 
3.72 
4.08 
6.46 

0.05 
0.15 
0.27 
0.10 
0.01 
0.07 
0.09 
0.13 
0. I O  
0.10 
0.17 
0.13 
0.11 
0.09 
0.13 
0.10 
0.06 
0.00 
0.08 
0.13 
0.06 
0.04 
0.02 
0.02 
0.02 
0.03 
0.06 
0.07 
0.16 

~ 0.32- 
0.21 
0.28 
0.34 
0.18 
0.13 
0.24 
0.20 
0.27 

0.93 
1.75 
5.06 
3.33 
1.36 
2.02 
1.83 
2.99 
1.74 
1.71 
3.50 
2.99 
2.61 
1.67 
3.42 
2.03 
1.76 
2 .M 
3-00 
4.49 
2 -61 
1 .To 
1.02 
0.42 
0.57 
0.76 
2.16 
1.55 
2.43 

3 4.46 
1 .a1 
2.69 
4.96 
4.85 
3.41 
6.22 
4.91 

* '  4.13 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.63 
0.65 
0.67 
0.69 
0.71 
0.72 
0.74 
0.76 
0.78 
0.80 
0.82 
0.84 
0.85 
0.87 
0.89 
0.91 
0.93 
0.95 
0.97 
0.99 
1.00 
1.02 
1.04 
1.06 

s i l t y  send t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 
s i l t y  send t o  oandy s i l t  
E& s i l t  t o  clayey s i l t  
s i l t y  ecnd t o  sandy s i l t  
sanfjy s i l t  t o  clayey s i l t  
s i l t y  sard t o  sandy s i l t  
s i l t y  send t o  s a d y  s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay to  clay 
clayey s i l t  t o  s i l t y  clay 
sendy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  send to sandy s i l t  
s i l t y  sand to sandy s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand to sandy s i l t  
sandy s i l t  to clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
s i t t y  sand t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  

very s t i f f  f ine grained (9 
s i l t y  clay t o  clay 

c l a m  s i l t  t o  s i l t y  clay 
clay 

s i l t y  clay to  clay 
clayey s i l t  t o  s i l t y  clay 

.90 .68 

.90 .48 
UYOFND UYOFD 
UUDFYD WDFD 
70-80 46-46 
UYDFYD UYDFD 
60-70 42-44 
UWDFWq WFD 
60-70 42-44 
60-To 42-44 
UNDFND UUDR 
UNDFND UNDFD 
UNDFND LJNDFD 
50-60 40-42 
UNDFND UNDFD 
UNDFND UNOFD 
UNDFND UNDFD 
UNDFND W F D  
UNDFND WDFD 
UNDFND UNDFD 
W F Y D  UI(DFD 
W F N D  WDFD 
UNDFND UNDFD 
40-50 36-38 

4 0  36-38 
40-50 36-38 
UNDFllD UWOFD 
40-50 36-38 
UNDFND UNDFD 
UNDFYD UNDFD 
70-80 42-44 
60-70 40-42 
UUDFND UYDFD 
UNDFWD UHDFD 
W F M D  WFD 
UWOFND WFD 
UWDFND WDFD 
UNDFYD UNDFD 

. 11 
28 
35 
15 
18 
13 
16 
17 
18 
20 
24 
17 
16 
18 
18 
20 
14 
14 
13 
19 
11 
10 
9 

12 
10 
12 
11 
15 
26 
35 
33 
34 

.50 

U1Q)EFINED 
UNDEF 1 NED 

2.27 
1.32 

UNDEFINED 
1.38 

UNDEFINED 
1.78 

WDEF I NED 
UNDEFINED 

2.10 
1.83 
1.74 

UNDE F I NE0 
1.54 
2.11 
1.51 
1.49 
1.10 
1.18 
.91 

1.01 
.Qs 

UNDEF I NED 
WEFINED 
UNDEF I NED 

1.13 
UNDEFINED 

- 3.w_ .~ 

UNDEF 1 Y E D  
UWDEFIWED 
WDEF I UED 

2:Bz 

24 1 .50 
19 1.61 
37 1 . S I  
27 1.20 
32 2.7b 



ROCKY FLATS PLAN1 - oU7 LAWOFILL 

Contractor : TERRA TECH - W Test Date : 17 OEC 92 
' 'rtion : 02693C Elevation : 5986.4 MSL 

NO. : 92-1023 Approx CUT : UNKNOUN 
Tot. U n i t  Ut. (avg) : 108 pcf 

----.----._-----------.----------.--------------------------------------------------- 
OEPTH QC (avg) Fs (avg) , R f  (avg) S l r ;V '  SOIL BEHAVIWR 

(meters) ( f ee t )  (MN/m-2) (WVrn-2) (X)  ( t S f )  

O r  - A I [  ssnds (Jmlolkowskl e t  a l .  1985) PH1 - Robertson and Csnpsnella 1985 Su: Nk= 10 

**** Note: For i n t e r p r e t a t t o n  purposes the PLOTTED CPT PROFILE should be used with the TABULATED WTWT fran CPTlWTRl ( v  3.02) **** 

I .  

.. 



ROCKY FLATS PIANT - OU7 LANDFILL 

D r  - . A L L  sands (Jmfolkarski et at. 1985) PHI - Rabectson and Cempenella 1983 Su: Yk= 24 

**** Note: For interpretstion plrposas the  PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT from CPTINTR1 (v 3.02) ++++ 



Su: Nk= 24 D r  - ALL sends (Jaoiolkowoki et 01. 1985) PHI - Robertson a d  Ceapenet la  1983 . 

**** Mote: F o r  interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED WTPh fran CPTINTR1 (v 3.02) *** 



ROCKY FLATS PLANT - OUT LANDFILL 

mtractor : TERRA TECH - SU Location : 02593C P a g t  no. 2 

9.75 
10.00 
10.25 
10.50 

11 .oo 
11.25 
11.50 
11.15 
12.00 

10.75 

31 .W 7.61 
32.81 6.76 
33.63 5.56 
34.45 4.24 
35.27 3.97 
36.09 6.43 
36.91 7.17 
37.73 6.62 
38.55 8.66 
39.37 8.72 

-__l-.-____---l__------. 

0.47 
0.43 
0.36 
0.24 
0.27 
0.35 
0.43 
0.40 
0.46 
0.49 
, - - * - - - - - -  

6.08 
6.10 
6.37 
5.51 
6. 5II 
5.31 
5.06 
6.00 
5.23 
5.52 

- - - - - - - - - - * - -  

0.94 
0.96 
0.97 
0.99 
1.01 
1.03 
1 .05 
1.07 
? .09 
1.11 - - - - - - -  

very o t i i f  f i n e  grained (*) 

very s t i f f  f i n e  grained (*I 
clay 
clay 
c I ay 

very s t i f f  f i n e  grained (*) 

vory s t i f f  fino grained (*) 

very s t i f f  fine grained (9) 

very s t i f f  f i n e  grained (*) 
very r t i f f  f i n o  grained (9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UNDFND 
UYDFYD 
UYDFWO 
UUOFND 
UNOFIID 
UUOFWO 
UWFND 
UIlDPYO 
LJWFND 
W F # )  
---I---- 

UWD FD 
UNO FD 
UWDFD 
UNDFD 
UYDFD 
MD FD 
UIK) FD 
W F D  
UNDFD 
UYOFD 

UNDEF IYED 
W E F  IYED 

2.34 
1.76 
1.66 

UUOEF INED 
LJWEF I NED 
MOEF I WED 
UWEF IYED 
UNOEF I NED 

D r  - A l l  ecnd. (Jmiolkwski  e t  at. 1985) PHI - Robertson end Canpenalla 1983 Su: Yk= 24 

(*) overconsolidated or cemented 

** Note: F o r  interpretat ion purposee the PLOTTED CPT PROFILE should be used uith the TABULATED WfWT from CPTIYTRI (v  3.02) **** 

c 



ROCKY FLATS PLAhT - W7 LANDFILL 

0.25 0.82 
0.50 1.64 
0.75 2.46 
1.00 3.28 
1.25 4.10 
1.50 4.92 
1.75 5.74 
2.00 6.56 
2.2s 7.38 
2.50 8.20 
2.75 9.02 
3.00 9.85 
3.25 10.66 
3.50 1 1 . 4 8  
3.75 12.30 
4.00 13.12 
4.25 13.94 
4.50 14.76 
4.75 C\.15.58 

5.42 - -  17.22 
5.50 18.04 
5.75 11.86 
6.00 19.49 
6.25 20.51 
6.50 21.33 
6.75 22.15 
7 3 0  22.97 
7.25 23.79 
7.50 24.61 
7.75 25.43 
8.00 26.25 
8.25 27.07 
8.50 27.89 
8.75 28.71 
9.00 29.53 
9.25 30.35 
9.50 31.17 

5 ~ a 6 . 4 0  

19.03 
28.73 
9.74 

15.54 
S A 2  
3.20 
2.19 
2.72 
2.18 

13.02 
9.29 
2.44 
1.71 
2.00 
1.61 
2.13 
2.61 
3.46 
3 . n  
3.59 
4.04 
3.30 
3.43 
3.04 
3.95 
3.55 
2.89 
4.02 
3.83 
3.97 
3.27 
3.13 
2.66 
4.12 
3.44 
3.42 
4.04 
8.09 

0.20 
0.49 
0.26 
0.40 
0.16 
0.12 
0.07 
0.08 
0.06 
0.13 
0.23 
0.12 
0.06 
0.08 
0.08 
0.09 
0.12 
0.12 
0.20 
0.18 
0.18 
0.17 
0.14 
Oil4 
0.17 
0.20 
0.17 
0.20 
0.19 
0.23 
0.19 
0.16 
0.14 
a. 17 
0.21 
0.16 
0.24 
0.40 

1.03 
1.67 
2.65 
2.53 
2.49 
3.55 
3.06 

' 2.74 
2.66 
0.96 
2.41 
4.65 
3.32 
4.00 
4.94 
4.06 
4.35 
3.52 
5.17 
4.82 
4.44 
5.17 
4.06 
4.52 
4.11 
5.46 
5.91 
4.80 
4.81 
5.58 
5.81 
4.97 
5.19 
4.07 
5.90 
4.56 

4 .a2 
. 5.93 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.40 
0.41 
0.63 
0.45 
0.47 
0.i9 
0.51 
0.53 
0.55 
0.56 
0.58 
0.60 
0.62 
0.64 
0.64 
0.68 
0.69 
0.71 
0.13 
0.75 
0.77 
0.79 
0.81 
0.83 
0.84 
0.86 
0.88 
0.90 
0.92 

s a d  
sand to s i l t y  send 

s i l t y  s w d  t o  sandy s i l t  
a l l t y  s a d  t o  s i l t  
sandy s i l t  to c l a m  s i l t  
clayey o i l :  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 
clayey si t :  t o  s i l t y  clay 
c l a m  ail'; to s i l t y  clay 

llMd 
s i l t y  send to sandy s i l t  

c lsy 
clayey s i l t  to s i l t y  clay 

s i l t y  clay to clay 
clay 

s i l t y  clay t o  clay 
s i l t y  clay to clay 

clayey o i l :  to  s i l t y  clay 
clay 

s i l t y  clay t o  clay 
s i l t y  ctay t o  clay 

clay 
clayey s i l t  to s i l t y  clay 

a i l t y  clay to clay 
clayey s i l t  to s i l t y  clay 

clay 
clay 

s i l t y  clay t o  clay 
s i l t y  clay to clay 

clay 
clay 

' clay 
clay 

clayey s i l t  to s i l t y  clay 
clay 

s i l t y  clay t o  clay 
clay 

very s t i f f  f ine  grained (*I 

.90 .48 
>90 .48 
.W *48 
.W .48 

WFIIO UXOFD 
UNDFW) UNDFD 
UllOFYO UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
80-90 46-48 
70-80 44-46 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFLID UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFUO UNOFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND WOFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFO 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UYOFD 
UNDFND UNDFD 

36 
>so 
32 

.5D 
23 
16 
11  
14 
11  
26 
31 
24 
9 

13 
16 
16 
17 
17 
37 
24 
27 
33 
17 
20 
20 
36 
29 
27 
26 
40 
33 
31 
27 
21 
34 
23 
40 

>so 

UNDEFINED 
UNDEFINED 
W E F I N E 0  
UNDEF I NED 

2.52 
1.38 

.94 
1.16 
.93 

UNDEFINED 
UNDEFINED 

1-01 
.72 
.84 
.67 
.89 

1.10 
1 .C7 
1.58 
1.52 
1.71 
1.39 
1.45 
1.27 
1.67 

' 1.49 
1.20 
1.69 
1.61 
1.67 
1-36 
1.30 
1 .w 
1.A 
1.43 
1.42 
1.69 

UNDEFINED 

(*) overcomolidnted or c m m t d  

Y Wbr i n t r r p r o t r t l m  purporor tho PLOTTED CPT PROFILE rhwld bo wad ul th  tho TABULATED OUTPUT f r a  CPTINTRl (v 3.02) **** 



ROCKY FLATS PLANT - OU7 LANDFILL 

Su: Nk= 24 D r  - A l l  sands (Jmiolkwski  e t  al. 1985) PHI - Robertson and Cenpenella 1983 

(*) overconsolidated or cemented 

*- Note: For interpretation purposes the PLOTTED CPT PROFILE should be used u i th  the TABULATED MPUT from CPTlNTRl (v  3.02) **** 



Roclcl F U T S  PUNT - W7 LANDFILL 

Contractor : TERRA TECH - SU Test Date : 12 JAN 93 
' -ation : 0259U Elevation : 5970.2 MSL 

NO. : 92-1023 Appca GUT : 7 Fcet 
Tot. Wi t  Ut. (avo) : 108 pcf 

D r  - ALL OBnde (Jaiolkouski e t  al .  1985) PHI - Robertson end C-110 1983 Su: Nk= 24 

**- Note: For interpretatim purpses the PLOTTED CPT PROFILE should be used uith the TABULATED WTPUT frm CPTINTR1 (v 3.02) t.H 



ROCm C U T S  PLANT - 417 LANDFILL 

~ D r  - A l l  sends (Jemiolkouski e t  e l .  1985) PHI - Robertson and Capane l l a  1983 Su: Nk= 24 

**e* Note: For i n t e r p r e t a t i o n  purposes the PLOTTED CPT PROFILE should be wed with the  TABULATED OUTPUT from CPTlNTRl (v 3.02) **e* 



R O m  FLATS PLANT - 417 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1.50 
1-75 
2.00 
2.25 
2.50 
2.15 
3.00 
3.25 
3.50 
3 .n  
4.00 
4.25 
4.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 

21.10 
14.14 
6.W 
3.68 
2.78 
1.18 
0.74 
5.78 
5.20 
3.54 
6.02 
4.28 
4.52 
7.52 
3.16 
5.78 
1.76 
1.32 

0.21 
0.40 
0.17 
0.12 
0.06 
0.03 
0.04 
0.03 
0.18 
0.12 
0.15 
0.07 
0.13 
0.19 
0.07 
0.06 
0.04 
0.07 

0.W 
2.78 
2.58 
3.15 
2.12 
2.49 
5.30 
0.54 
3.10 
3.38 
2.41 
1.60 

2.53 
2.11 
0.98 
2.01 
4.91 

2 :n 

0.02 
0.07 
0.11 
0.15 
O.2D 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.71 
0.73 

Send 
s i l t y  sand t o  sa&y s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 

c lay 
sard t o  s i l t y  send 

clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

sand t o  s i l t y  sand 
sandy s i l t  to clayey s i l t  

clay 

.90 .a 

.90 .a 
UNDFND UNDFD 
UWDF)(D UNDFD 
UNDFND WDFD 
UNDFYD UNDFU 
UNDFND UNDFD 
60-7b 42-44 
W F Y D  UNDFD 
WDFND UYDFD 
UWOFND UNDFD 
50-60 40-42 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNOFD 
50-60 40-42 
UNDFND UNDFD 
UNDFND UNDFD 

42 UNDEFINED 
47 UNDEFINED 
26 2.84 
18 1.59 
11 1 .20 
6 -50 
7 .30 

14 UNDEFINED 
26 2.24 
18 1.52 
24 2.59 
14 UNDEFINED 
18 1.94 
30 3.24 
13 1 .% 
14 . UYDEF ]WED 
7 .73 

13 .54 

'*** Note: For  interpretat ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED WTWT fran C P T I N T R I  ( v  3.02) **** 



ROCKY FLATS PLANT - W7 LANDFILL 



D r  - ALL smds (Jaiolkouski e t  01. 1985) PHI - Robertson d Cgpanetto lm Su: Nk= 24 

*- Note: For interprototla, purpus  the PLOTTED CPT PROFILE should be used with the TABULATED M P U T  f r a  CPTlNTRl (v 3.02) -* 

, 



D r  - A l l  sands (Jmniolkowski e t  el. 1985) PHI - Robertson and C e n p e n e l l a  1983 Su: Nk= 24 

(*) overconsolidated i r  cemented 

**** Mote: F o r  interpretation purposccl the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT f ran CPTINTR1 (v 3.02) **** 



Contractor : TERRA TECH - SU Location : 023930 Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
16.50 
14.E 

1- .J 

15.50 

31.W 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.n 
38.55 
39.37 
40.19 
41 . O l  
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.15, 
47.57 
68.39 
49.21 
50.03 
50.85 

3.38 
1.42 
2.60 
5.08 
5.82 
6.02 
4.92 
5.06 
6.10 
5.82 
6.16 
6.80 
6.W 
7.08 
7.78 
7.08 
5.50 
7.30 
7.02 
6.16 
5.38 
5.R 
5.40 

10.44 

0.21 
0.14 
0.20 
0.27 
0.31 
0.37 
0.34 
0.32 
0.33 
0.46 
0.51 
0.56 
0.56 
0.56 
0.59 
0.63 
0.49 
0.58 
0.62 
0.63 
0.54 
0.46 
0.36 
0.49 

5.98 
9.95 
7.40 
5.18 

6.03 
6.78 
6.20 

7.R 
8.19 
8.02 
7.93 
7.76 
7.47 
8.68 
8.71 
7.85 
8.72 

10.03 
9.8s 
7.96 
6.58 
4.61 

5:23 

7.85 

1 .so 
1.52 
1 .% 
1 .% 
1.57 
1.59 
1.61 
1.63 
1.65 
1.67 
1.69 
1.71 
1 .R 
1.74 
1.76 
1.78 
1.80 
1.82 
1.84 
1 .85 
1.87 
1 .a9 
1.91 
1.93 

clay 
vdcf ined 

clay 
clay 

very s t i f f  f ine grained (9 
very s t i f f  f ine grained (+) 

clay 
ClW 
c w  

very s t i f f  f ine grained C+) 
u d e f  ined 
vdsf i d  

very s t i f f  f ine grained (+I 
wry s t i f f  fine grained (+I 
very s t i f f  f ine grained (+) 

vdcf ined 
vldsfined 

very s t i f f  f ine grained (9 
vdaf ined 
mdef ined 

. mdefined 
very s t i f f  f ine grained (*I 

clay 
very s t i f f  fine grained (+I 

UNDFND UNDFD 34 1.39 
UNDFND UNDFD W F  UNDEFINED 
UNDFND UNDFD 26 1 .os 
UNDFMD UNDFO >SO 2.13 
UNDFND UWOFD >SO UNDEFINED 
UNDFUD UNDFD >SO UNDEFINED 
U#)FY) WDFD 49 2.05 
~ F U D  
UIIDFY) 
UWpFliD 
UYDFY) 
W F N D  
UMDFND 
UNDFND 
UWDFND 
UNDFWO 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFUD 
UNDFND 
UNDFWD 

UWDFD 
UQ) FD 
W FO 
UNDFD 
mFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDPD 

~ 5 0  
41 

~ 5 0  
W F  
U)F 
.so 
~ 5 0  
.so 
W F  
W F  
.so 
W F  
W F  
W F  
>50 
~ 5 0  
>so 

2.11 
1.69 

UNDEFINED 
UNDEFINED 
UNDEF INED 
UNDEFINED 
UNDEFINED 
UNDEF 1 NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNOE F I NE0 
UNDEFINED 
UNDEF 1 NED 
UNDEFINED 

2.23 
UNDEFINED 

D r  - A l l  sande (Jaiolkowski e t  at. 1985) PHI - Robertson end Cmpanella 1983 SU: nk= 24 

(*I overconsolidated or cemented 

***+ Note: For interpretation purposes the PLOTTED CPT PROFILE should he used with the TABULATED OUTPUT fran CPTlNTRl (v 3.02) **** 

. .  



I ROCKY FLATS PLANT - CU7 LANDFILL 

, contractor : 
Location : 
Job No. : 
lot. U n i t  Ut. 

TERRA TECH - SU T e s t  Date : 14 JAN 93 
023930 Elevation : 5973.2 WSL 
92-1023 m r o x  GYT : 25 F e e t  
(avg) : 108 pcf 

0.25 
0.50 
0.75 
1 .OO 
1.25 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9 . s  

10.66 
11-48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 -33 
22.15 
22.97 
23.79 
26.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

19.84 
25.46 
10.04 
9.06 
4.32 
4.26 
4.38 
3.08 
5.86 
5.14 
4.38 
2.18 
3.24 

1.14 
1.20 
4.00 
6.30 
1.66 
1 .oo 
0.88 

1.40 
1.42 
1.92 
6.74 

12.78 
6.96 
7.52 
4.84 
4.10 
6.94 
5.64 
3.20 
1.98 
6.20 
6.22 
7.08 

8-34 

1.28 

0.25 
0.67 
0.48 
0.45 
0.31 
0.15 
0.16 
0.16 
0.16 
0.26 
0.16 
0.17 
0.17 
0.21 
0.20 
0.11 
0.22 
0.2s 
0.18 
0.13 
0.11 
0.15 
0.15 
0.19 
0.19 
0.28 
0.22 
0.33 
0.27 

= 0 ..20 

0.32 
0.31 
0.29 
0.22 
0.22 
0.27 
0.23 

0.28 

1.25 
2.57 
4.65 
4.92 
6.95 
3.45 
3.54 
5.10 
2.75 
5.w 
3.58 
7.56 
5.27 
2.47 

16.87 
9.32 
5.45 
3.96 

10.52 
12-95 
12.26 
11.34 
10.65 
12-99 
9.61 
4.13 
1.67 
4.68 
3.47 
3.97 
6.60 
4.52 
5.43 

10.80 
3.45 
4.32 

’*  3.22 

8-95 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.n 
0.n 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.3L 
1.35 
1.37 
1.39 
1.41 
1.42 
1.44 
1.46 
1 .48 

sand 
s i l t y  sand t o  sa&y s i l t  

very s t i f f  f ine grained (*I 
very s t i f f  f ine g r a i n d  (*I 

clw 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

clay 
sandy s i l t  t o  clayey s i l t  

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 

clay 
clay 

s i l t y  sand t o  sandy s i l t  
mdef ined 
mdefined 

clay 
clayey s i l t  t o  s i l t y  clay 

mdefined 
mdefined 
undef ined 
mdef ined 
undef ined 
mdef ined 
undef ined 

clayey s i l t  t o  s i l t y  clay 
sand t o  s i l t y  sand 

very s t i f f  f ine grained (*) 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

clay 
clayey s i l t  t o  s i l t y  clay 

very s t i f f  f ine grained (e) 

mdefined 
undefined 

sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  

.90 

.90 
UNDFND 
WIDFWD 
W F N D  
UlloFWD 
WIDFHD 

WIDFND 
UNDFND 
UNDFND 
UNDFND 
WDFND 
70-80 
UNDFND 
UNDFND 
UNDFND 
UND FND 
UNDFND 
UNDFND 
WiDFND 
UNDFND 
UYDFND 
W F W  
UNDFND 
UNDFND 
70-80 
UNOFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UND FND 
UNDFND 
UNDFND 
UNDFHD 
UNDFND 

UllDFwp 

.4a 

.48 
UNDFD 
UND FD 
UNDFD 
UND FD 
UWDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
WDFD 
42-44 
UND FD 
UND FD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UND FO 
UNDFD 
UND FD 
UND FO 
40-42 
UND FD 
UNDFD 

JJNDFD =~ 

UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UND FD 
UNDFD 

40 
>SO 
*50 
>SO 
43 
21 
22 
31 
23 
34 
22 
22 
32 
28 

W F  
W F  
40 
32 

W F  
W F  
W F  
W F  
W F  
W F  
W F  
34 
32 

>SO 
30 
24 = 

41 
35 

.so 
W F  
U)F 
25 
31 
28 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.87 
1.84 
1 .a9 
1.32 
2.53 
2.21 
1-88 
.92 

1.38 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.70 
2.70 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

2.88 
UNDEF 1 NED 
UNDEFI NED 

3.21 
2-05 ~- 

1.72 
2.96 

UNDEFLNED 
UNDE F I NED 
UNDE F I NED 

2.63 
2.63 
3.01 

D r  - A l l  sands (Jmiolkouski e t  01. 1985) PHI - Robertson and Ceapenatta 1983 Su: Nk= 21 - 
(*) overconsolideted or cemented 

Note: F o r  interpretatfar pur-- the PLOTTED CPT PROFILE should be used u i th  the TABULATED OUTPUT from CPTIYTR1 (v  3-02) **** 



ROCKY FLATS PLANT - oU7 LAWOFILL 

Fs (sw) Rf  (avo) 
(MN/a^2) ( X I  

0.09 0.91 
0.36 2.13 
0.32 7.17 
0.12 5.47 
0.21 1.09 

D r  - A l l  mu& (Jaiolkouskf ot at. 1985) PHI - Robertson m! Cenp.nells 1983 . fu: Nk= 24 

*** Note: For interpretat ton purpres the PLOTTED CPT PR0F:LE sharld be used uith the TABULATED OUTPUT frm CPTINTRl ( v  3.02) **** 



ROCKY FLATS PLANT - a 7  LANDFILL 

0.25 
0.50 
0.7) 
1 .OO 
1.25 
1 .so 
1.75 
2.00 
2.21 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5 .OO 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 

3 
.30 

8.25 
8.50 
8.75 
9.00 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 

32.82 
29.54 
12.72 
9.65 
4.26 
5 .90 
3.78 
3.36 

24.80 
18.42 
19.94 
4.00 
2.16 
2.04 
3.00 

3.44 
3.48 
2.34 
1.24 
1.86 
2.60 
3.78 
2.30 
2.84 
4.12 
5.98 
8.82 

10.44 
3.74 
2.02 
6.96 
8.01 
3.46 
2.10 

12.04 

1.24 . 

- 

0.29 
0.93 
0.39 
0.15 
0.13 
0.07 
0.11 
0.04 
0.09 
0.98 
1.42 
0.33 
0.29 
0.29 
0.35 
0.31 
0.27 
0.26 
0.29 
0.30 
0.30 
0.29 
0.36 
0.35 
0.33 
0.37 
0.39 
0.41 
0.53 
0.43 
0.35 
0.32 
0.51 
0.46 
0.34 
0.45 

0.87 
3.09 
3.01 
1.49 
2.90 
1.23 
2.86 
1.28 
0.35 
5.21 
6.97 
8.19 

13.26 
14.14 
11.38 
24.85 
7.59 
7.33 

12.08 
23.42 
15.61 
11.09 
9.29 

14.76 
11.54 
8.111 
6.43 
4.52 
5 .oo 

11.18 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
3.95 
1 .oo 
1 .oc 
1.08 
1.13 
1.17 
1.22 
1.26 
1.29 

sand 
sand t o  clayey sand (*) 

sandy r i l t to  clayey s i l t  
s e d  to  s i l t y  rud 

osndy s i l t  t o  clayoy s i l t  

ra&y ri l t t o  clayey s i l t  
s i t t y  send t o  e- s i l t  

gravelly sand t o  sand 
very s t i f f  f ine grained (*) 

very s t i f f  f ine grained (*) 

undefined 
wJaf ined 
undefined 
undef ined 
mdef ined 

clay 
clay 

udef ined 
u d e f  i d  
irxlef ined 
vwlef id 
uurlef ined 
undef id 
urk f  id 
u d e f  ined 

very s t i f f .  f irm grained (*I 
very s t i f f  flno grained (*) 

~ - very a t i f f  f i n e - g r a i d  <*I 

r i l t y  rand t o  s u d v  ri l t 

- l n d e f i d  
17.10 ' ' 1.31 vrbf  id 
4.57 1.33 clayey s l i t  t o  s i l t y  clay 
6.27 1.35 very s t i f f  f ine grained (*) 

13.16 1.37 urk f  id 
15.70 1.39 rrdef ined 
3.68 1.41 ea+ s i l t  t o  clayey s i l t  

.90 
UNDF NO 
UNDFND 

.90 
WIDFND 
70-80 
UNDFW 
50-60 

.90 
UNDFND 
UNDFND 

UNDFYD 

UNDFND 

UNDFND 

UNDFYD 

UNDFND 

UNDFND 

UNDFND 

UND F ND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UYDFWD 
UNDFWD 
UNDFND 

UNDFWD 
W F N D  
UWOf NO 

~ U N D F N ~ ~  
UNDFND 
UNDFND 

W F Y O  
UWOPYO 
UNDFW 

UWFND 

UWFD 

UNDFD 
UNDFD 

*C8 
UNDFO 
44-46 
W FD 
40-42 
.48 

UNDFD 

UNOFD 

UNDFD 

UNDFD 

UNDFD 

UNDFD 

UNDFD 

UNDFD 
UNDFD 

UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 

UNDFD 
UNDFD 
UNDFD 

UNDFD 
UNDFD 
UND FD- 

UNDFD 
UNDFD 
UNDFD 
W f O  
UNDFO 

UNDFD 

UNDFD 

.so 
350 
.SO 
24 
17 
20 
1s 
11 
41 

.SO 

.so 
UOF 
UDF 
UDF 
UDF 

UDF 
34 
35 

UOF 
UDF 
UOF 
UDF 
UDF 

UOF 
UDF 
UDF 

.so 

.so 
*50 
L R F  
UDF 
35 

.SO 
w91 
UOF 
48 

UNDEFINED 
UNDEFINED 

5.52 
UNDEF 1 NED 

1.84 
UNDEF IYED 

1.63 
W E F I N E D  
UNDEFINED 

UNOEFIUED 

UNDEF 1 NED 

UNDE F I NE0 

UYDEF INED 
UNDEF 1 UED 
UNDEF I UED 

UNDEFINED 

1 .C6  
1 .C8  

UUDE F I NED 
UNDEF INED 

UNO€ F I NED 

UYDEf I NED 
UUDE F I NED 

UUOEF I NED 
UNOEF I NED 

UNMF I NED 
UNOEF 1 NED 

UNO€ I I NED 
UNOOFIYCD 
UNDEFINED 

W E I l u E O  
2.96 

UYDEI IUD 
W I P  I I10 
WIOLFINLD 

5.17 

- 



RocI(r FLATS PLWT - OUT LANDFILL 

ritrr-*w : TERRA TECH - SU L o c a t i m  : 02393A Page No. 2 

1 O r  - ALL o r d .  (Jrlolkouaki o t  aL. 1965) PHI - Robertoon ud C y l p r n l L o  1983 Su: Yk= 24 

~ ** Not.: For I n t o g o t o t I a n  pvpour tho PLOTTED CPT PROFILE eharld bo mod uith tho TABULATED WTPUT f r a  CPTlWTR1 (v 3.02) .*.* 



ROCKY FLATS PLAkT - OU7 U N D F I L L  

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
3.00 
3.25 
3.50 
3.75 
?.oo 
?.a 
?.SO 

0.82 
1.64 
2.46 
3.28 
4.10 
1.92 
5.74 
6.56 
7.58 
8.20 
9.02 
9.06 

10.66 
11.48 
12.30 
13.12 
13.96 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.W 
24.61 
25 -43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

0.20 
0.34 
0.80 
1.68 
1.60 
5.46 
4.82 
4.28 
5.56 
2.50 
3.12 
1.64 
1.32 
2.66 
3.22 
3.80 
1.98 
3.96 
5.06 
3.12 
1.34 
1.94 
7.92 
7.30 
3.66 
3.54 
5.24 
9.52 

14.66 
4.oe ~ 

3.80 
12.90 
3.54 
3.38 
2.80 
4.60 

14.00 
6.78 

0.01 
0.01 
0.01 
0.04 
0.02 
0.06 
0.09 
0.11 
0.10 
0.08 
0.04 
0.07 
0.05 
0.10 
0.08 
0.07 
0.07 
0.09 
0.14 
0.07 
0.05 
0.08 
0.14 
0.46 
0.13 
0.23 
0.19 
0.29 
0.38 

0.09 
0.27 
0.19 
0.11 
0.09 
0.09 
0.19 
0.25 

0,lS 

4.91 
2.31 
1.23 
2.57 
1.47 
1 . O l  
1.87 
2.57 
1 .n 
3.14 
1.19 
4.31 
3.57 
3.6C 
2.41 
1.76 
3.67 
2.33 
2.79 
2.08 
2.49 
3-84 
1 .a 
6.13 
3.43 
6.26 
3.52 
2.99 
2.53 

2.32 
2.01 
5.27 
3.14 
3.15 
1 .% 

. . 1.32 
3.62 

3 3 6  

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0 . a  
0.69 
0.73 
0.77 
0.82 
0.86 
0 -91 
0.95 
1 .oo 
1 .G4 
1.08 
1.13 
1.17 
1.22 
1.26 

1.31 
1.33 
1.35 
1.37 
1.39 
1 .A1 
1.43 
1 .u 

1 .zo 

clay 
clay 

clayey s l i t  t o  s i l t y  clay 
ctsyey s i l t  t o  s i l t y  clay 
r w d V  m i l t  to clayey s i l t  
s i l t y  smd to sandy s i l t  
s i l t y  m d  to suuly s i l t  
sa&y s i l t  to clayey s i l t  
s i l t y  oa:Z to sa&y s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  send t o  sandy s i l t  

clay 

clayey o i l t  to s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  to ctayey s l i t  

s i l t y  clay t o  clay 
e& s i l t  t o  clayey s i l t  
sandy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  
clayey s i l t  to s i l t y  clay 

e l l t y  clay t o  clay 
s i l t y  a n d  to sandy s i l t  

very s t i f f  flne grained (*) 
clayey s l l t  to s i l t y  clay 

clay 
clayoy r l l t  to s l l t y  c lay 
o m  rilt  t o  clayey s i l t  
s l l t y  rand to sandy s i l t  

- c t a y & s l t t  t o  silty clay 
r a m  s i l t  to clayey s i l t  
s i l t y  rad to sandy s i l t  

clay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  cloy 
sendy r i l t  to clayey s i l t  

sand to s i l t y  sand 

S i l t y  Clay t O  Clay 

_. 

c1ay.y s i l t  t o  s i l t y  clay 

UNDFND UNDFD 
M F N D  UNDFD 
UNDFND W F D  
UNDFIO UNDFD 
UNDFWD UWFD 
70-80 44-46 
64-70 ~ 42-44 
UNDFND UNDFD 
60-70 42-44 
UNDFND UNDFD 
40-50 36-40 
UNDFNO UNDFD 
UNDFND UNDFD 
UNDFND UNDFO 
UNDFND W F D  
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UYDFWO UNDFD 
UNDFND UNDFD 
60-70 40-42 
UNDFND WOFD 
UNDFWD UNDFD 
UNDFNO UNDFO 
UNDFND UNDFD 
UNDFND UNDFD 
70-80 40-42 
UNDFND UNDFD 
UNOFND UNDFD 
70-80 40-42 
UNOFND W F D  
UNDFND UNDFD 
UNDFND UWFO 
UNDFND UNDFO 
70-80 40-42 
UNDFW UYDFO 

2 .08 
3 .14 
4 .% 
8 .72 
6 .68 

18 UNDEFINED 
16 UWEFINED 
17 1.84 
19 UNDEFINED 
13 1.07 
10 UNDEFINED 
16 .69 
9 .55 

13 1.13 
13 1.37 
15 1.62 
13 .83 
16 1.69 
20 2.16 
12 1.32 
7 .54 

13 .80 
26 UNDEFINED 

*50 UNDEFINED 
18 1.54 
35 1 .C9 
26 2.23 
38 4.09 
49 UNDEFINED 
20 1.72 
15 1.59 
43 UNDEFINED 
35 1.48 
17 1.40 
14 1.15 
18 1.93 
35 UNDEFINED 
n 2.88 

D r  - A l l  ssnds (dmniolkauski bt e l .  1985) PHI - Robertson a d  Cmpemlla 1983 Su: Nk= 26 

(*I  overcontsalictated or cemented 

Nota: For Interpretation purposer tho PLOTTED CPT PROFILE should be used with the TABULATED WTPOT f r a  CPTlNTRl (v 3.02) **** 
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9.75 
10.00 
10.23 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 

13.00 
13.25 
13.50 
13.75 
14-00 
14.25 
14.50 
14-75 

. 23' 

15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18.00 
18.25 

12.75 

' w 

31.99 
32.81 
33.63 
w.45 
35.27 
36.09 
36.91 
37 .n  
38.55 
39.37 
40.19 
41.01 
41 .Iu 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 
4a.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55.77 
56.59 
57.41 
58.23 
59.06 
59.88 

8.% 
4.02 

21.20 
14.76 
7.54 

10.18 
8.91 
1.92 
6.M 

12.46 
0.70 
1.88 

10.60 
1o .a  
1.92 
1.90 
2.08 
2.68 
3.01 
4.00 
4 . m  
5.18 
6.20 
5 .% 
9-60 

10.48 
9.08 
8.22 
6.56 
6.78 
6.02 
6.52 
5.42 
4.80 
9.62 

0.37 
0.22 
0.25 
0.59 
0.40 
0.29 
0.25 
0.14 
0.17 
0.31 
a. 10 
0.09 
0.18 
0.35 
0.19 
0.21 
0.20 
0.20 
0.23 
0.25 
0.26 
0.31 
0.34 
0.34 
0.41 
0.56 
0.56 
0.55 
0.47 
0.46 
0.42 
0.63 
0.39 
0.33 
0.51 

4.07 
5.47 
1-15 
3.92 
5.18 
2.76 
2.70 
7.15 
2.46 
2.47 

14.02 
4.91 
1.63 

9.71 
10.64 
9.43 
7.40 
7.29 
6.03 
5 -47 
5 .a3 
5.38 
5.65 
4.32 
5.28 
6.01 
6.52 
6.97 
6.63 
6.78 
6.53 
7.10 
6.79 
5.18 

3.30' 

1.59 
1.61 
1-63 
1.65 
1.67 
1.69 
1.71 
1-72 
1.74 
1.76 
1.78 
1.80 
1.82 
1.84 
1.86 
1.87 
1.89 
1.91 
1.93 
1 .% 
1.97 
1.99 
2.00 
2.02 
2.04 
2.06 
2.08 
2.10 
2.12 
2.14 
2.15 
2.17 
2.19 
2.21 
2.23 

clayey s i l t  t o  s i l t y  c iay 
c lay 
send 

sand t o  clayey sand (*I 
very s t i f f  f i ne  grained ( 0 )  

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

c lay 
swdy s i l t  t o  clayey s i l t  
s i l t y  sand t o  odn6/ s i l t  

udsf ined 

c l w  
send t o  s i l t y  sand 

sandy s i l t  t o  clayey s i l t  
vdef ined 
vdef ined 
vdefined 

clay 
c lay 
c lay 
c lay 
ciay 

very s t i f f  f i ne  grained (e) 
very s t i f f  fine grained (*) 
very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  grained '(*) 
very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  g r a i n d  (e) 
very s t i f f  f i ne  grained (9) 

very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  grained (*) 

clay 
c lay 

very s t i f f  f i ne  grained (*) 

UNDFND 
UNDFND 
800-90 
UNDFND 
UWDFND 
UNDFND 
UYDFUD 
UNDFY) 

W O W  
60-70 
UUDFIID 
W F N D  
60-70 
UNDFND 
UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
W F N D  
UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UNDFUD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
WID FND 
UNDFND 
UNDFND 
UNDFWD 
UNDFND 

UUD FD 
UNDFD . 
42-44 
UNO FD 
UNO FD 
UNDFO 
UNDFD 
UNDFD 
WFD 
38-40 

UNDFD 
38-40 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD . 
UNDFD 
UNDFD 
UNDFD 
UNDFO 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
WDFD 
WDFD 
UND FD 

m m  

45 
40 
42 

.so 

.so 
41 
36 
19 
27 
42 

W F  
19 
27 
41 

u)F 
W F  
W F  
27 
30 
40 
47 

.so 
>SO 
.so 
.50 
.50 
.50 
.so 
.so 
.so 
.so 
.so 
.50 
48 

.so 

3.82 
1.67 

UNDEFINED 
UNDEF 1 NED 
WDEF INED 

4.34 
3.80 
.E 

2.89 
UNDEFINED 
WDEF INED 

.72 
UNDEF I NED 

4.37 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.06 
1.21 
1 .a 
1.93 
2.11 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

2.22 
1 .% 

UNDEFINED 

=iir gks 26 D r  - A l l  sands ( Jdo lkowsk i  ot el. 1985) PHI - Robertson ud C-!!a !%E 
*.  

(*) wsrcmsol ideted or cemmttd 

!*** Note: F o r  in te rpre ta t ion  purposes the PLOTTED CPT PROFILE should bs used u i t h  the TABULATED WTPUT frm CPTINTR1 (v 3.02) -** 
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0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.n. 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

34.42 
29.90 
9.70 
6.94 
7.18 
3.10 
5.36 
5.18 
8.74 
9.56 
6.50 
6.56 
9.98 
8.70 
6.52 
3.36 
3.34 
2.54 
4.82 
4.16 
2.56 
6.00 
4.26 
9.68 
4.04 
7.84 
5.48 
2.26 
3.34 
3.54 
5.64 
5.64 
3.62 
6.32 

12.82 
6.32 
5.56 

13.36 

0.25 
0.54 
0.27 
0.36 
0.18 
0.20 
0.16 
0.23 
0.29 
0.25 
0.28 
0.20 
0.34 
0.17 
0.26 
0.16 
0.15 
0.15 
0.18 
0.17 
0.11 
0.13 
0.22 
0.23 
0.24 
0.21 
0.21 
0.24 
0.23 
0.28 
0 .M 
0.25 
0.27 
0.31 
0.32 
0.29 
0.23 
0.34 

0.71 
1 .79  
2.77 
5.03 
2.36 
6.27 
3.00 
4.43 
3.21 
2.57 
4.26 
2.96 
3.30 
1 .% 
3.85 
4.56 
4.52 

3.66 
4.10 
4.14 
2.16 
5.11 
2.37 
5.73 
2.58 
3.76 

10.25 
6.87 
7.87 

4.42 
7.26 
4.84 
2.46 
4.56 

,. , 4 . w  
2.47 

5.87 

3.5i 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 

0.86 
0.91 
0.95 
1-00 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.31 
1.35 
1.39 
1.44 
1-48 
1.52 
1.54 
1.56 

0.82 

i .5a 

gravelly sand t o  sand 
send t o  s i l t y  sand 

s a d y  s i l t  t o  clayey s i l t  
very s t i f f  f i n  grained (*) 
s i l t y  sand t o  sandy s i l t  

clay 
ssndy s i l t  t o  clayey s i l t  

s i l t y  clay t o  clay 
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 
sardy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  clay t o  clay 

clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
s i l t y  sand t o  sandy s i l t  

clay 
s i l t y  sand t o  sandy s i l t  

clay 
sendy s i l t  to clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

vdef ined 
clay ~ - 

clay 
clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

clay 
very s t i f f  f i n  grained (*) 
s i l t y  sand t o  sandy s i l t  

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  

>90 UNDFD 
.90 >48 

UNDFND UNDFD 
ULlDFND UNDFD 
80-90 46-48 
WDFND UNDFD 
UNDF.MD UWDFD 
WDFND WDFD 
UWDFYD uM)FD 
70-80 44-46 
WDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
70-80 42-44 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
50-60 38-40 
UNDFND UNDFD 
60-70 40-42 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD .- 
UNDFND UNDFD 
UWDFND UNDFD 
UNDFND UNDFD 
UNDFND UWDFD 
UllDFND UNDFD 
60-70 40-42 
UNDFMD UNDFD 
UNDFND UNDFD 
60-70 40-42 

~ 5 0  
>50 
39 

~ 5 0  
25 
31 
21 
35 
35 
32 
33 
26 
40 
29 
33 
22 
22 
25 
24 
21 
17 
20 
43 
32 
40 
31 
27 

UDF 
33 
35 

28 
36 

>50 
43 
42 
28 
45 

28 

UNDEFINED 
UNDEFINED 

4.21 
UNDEFINED 
UNDEFINED 

1.33 
2.31 
2.23 
3.78 

UNDEFINED 
2.80 
2.83 
4.31 

UNDEFINED 
2.80 
1.43 
1.42 
1.07 
2.06 . 
1.77 
1.07 

UNDEFINED 
1 .a1 

UNDEFINED 
1.71 
3.36 
2.33 

UNDEFINED 
1.40 ~- 

1.48 
2.39 
2.39 
1.51 

UNDEFINED 
UNDEF INED 

2.68 
2.35 

UNDEFINED 

D r  - A l l  sands ( Ja io l kwsk i  e t  at. 1985) PHI - Robertson and Canpanella 1983 Su: Nk= 24 

(9 overconsolidated or cemented 

*** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frm CPTINTRl (v 3.02) **** 
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9.7s 
10.00 
10.25 
10.50 
10.7s 
11.00 
11.25 
11.50 
11.7s 
12.00 
12.25 
12.50 
12.7s 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37. A 
38.55 
39.37 
60.19 
61.01 
61 -83 

6.12 
6.30 
5.28 
5.46 
5.22 
3.98 
3.16 
4.60 
5.02 
7.02 
7.06 
6.24 
8.52 

0.31 
0.31 
0.27 
0.36 
0.42 
0.40 
0.21 
0.25 
0.36 
0.40 
0.58 
0.66 
0.42 

4.97 
4.77 
5.09 
6.43 
7.97 
9.96 
6.52 
5.29 
6.57 
5.65 
8.14 
7.23 
4.84 

1.70 
1.75' 
1.71 
1.79 
1 A1 
1.83 
1 .85 
1.86 
1 .a 
1 .w 
1.92 
1.94 
1.96 

very s t i f f  fine grained (*) 

very s t i f f  f i ne  grained (*) 
s i l t y  clay t o  clay, 

c lay  
clay 

undefined 
clay 
c lay 
c lay 

very s t i f f  f i ne  grained (+) 

vdef ined 
very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  grained (+) 

UNOFND 
UNDFNO 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFko 
UNDFND 
UNDFND 
UND FND 

UND FD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD , 

UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 

>50 
>so 
35 

>SO 
>so 
UDF 
32 
46 

>SO 
.50 
UDF 

>SO 
>50 

UNDEFINED 
UNDEFINED 

2.22 
2.29 
2.19 

UNDEFINED 
1.29 
1.91 
2.09 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

D r  - A L L  sands (Jamiolkouski e t  e l .  1985) PHI - Robertson and Canpenella 1983 Su: Nk= 24 

(*) overconsolidated or cemented 

**** Note: For interpretat ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTlNTR1 (v  3.02) ***I 
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0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 

3.00 
. 3.25 

3.50 
3.75 

. 4.00 
4.25 
4.50 

, 2.75 

, 
J 

5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
3.3c 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16 .'40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
7n. cv 
L7.JA 

30.35 
31.17 

2.14 
0.82 
0.78 
1.48 
3.08 
4 .R  
5.74 
6.34 
6.68 
3.R 
4.18 
5.20 
2.00 
5.06 
7.50 
1.48 

4.32 
11.12 
3.04 
7.64 
4.66 
4.94 
2.88 
1.72 
1.30 
1.28 
1.36 
2.02 
2.54 
2.88 
3.60 
3.40 
4.00 
5.34 
3.16 
2;80 
4.72 

2.08 

0.06 
0.08 
0.10 
0.12 
0.15 
0.20 
0.16 
0.14 
0.13 
0.25 
0.27 
0.26 
0.14 
0.22 
0.24 
0.15 
0.11 
0.17 
0.19 
0.21 
0.20 
0.12 
0.09 
0.13 
0.17 
0.16 
0.16 
0.13 
0.18 
0.20 
0.21 
0.21 
0.23 
0.22 
0.30 
0.32 
0.12 
0.26 

2.57 
9.33 

12.08 
8.22 
4.78 
4.20 
2.70 
3.26 
1-88 
6.65 
6.29 
4.94 

, 6.97 
4.34 
3.19 

10.08 
5.19 
3.91 
1.66 
6.65 
2.52 
2.48 
1.87 
4.43 
9.47 

12.08 
12.26 
9.38 
8.65 
7.80 
7.22 
5.83 
6.52 
5.49 
5.44 

, IU. i0 
. 4.35 

5.45 

-- 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.36 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.31 
1.35 
1.39 
1 .4c 
1.68 
1.53 
i . 5 i  
1 .'62 
1-66 

clayey silt to silty clay 
undefined 
udef ined 
udef ined 

silty clay to clay 
clayey silt to silty clay 
sandy silt to clayey silt 
clayey silt to silty clay 
silty sand to sandy silt 

clay 
clay 

silty clay to clay 
clay 

clayey silt to silty clay 
sandy silt to clayey silt 

undefined 
clay 

clayey si 1 t to si lty clay 
sand to silty sand 

clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 

silty clay to clay 
undefined 
undefined 
undefined 
undef id 
undefined 
clay 
clay 
clay 
clay 
clay 
ctay 

mdef ined 
silty clay to clay 

clay 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNOFND 
70-80 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

' 70-80 
UNDFND 
UNDFND 
UNDFND 
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFYD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
42-44 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
42-44 
UNDFD 
UNDFD 
UNDFD 
36-38 
UNDFD 
UNDFO 
UNDFO 
UNDFO 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNOFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 

. l l  
W F  
W F  
UDF 

21 
24 
23 
22 
22 
37 
42 
35 
20 
25 
30 

UDF 
21 
22 
28 
30 
31 
19 
16 
19 

UDF 
UDF 
UDF 
UD F 
UDF 
25 
29 
36 
34 
40 

.50 
UDF 

19 
47 

.93 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.33 
2.04 
2.48 
1.87 

UNDEF I NED 

1.60 
1.79 
2.24 

.84 
2.17 
3.23 

UNDEFINED 
.87 

1 .84 
UNDEFINED 

1.28 
3.28 
1.98 

UNDEFINED 
1.20 

UNOEF INEO 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1 .05 
1.19 
1 .50 
1.41. 
1.67 
2.25 

UNDEFINED 
1.15 
1.98 

D r  - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Canpenella 1983 Su: Nk= 26 

**** ' '0: For interpretation purpodes the PLOTTED CPT PROFILE should be used with the TABULATED WTPUT from CPTINTR1 (V  3.02) **** 



0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 

1.58 
2.16 
0.86 
0.84 
1.20 
1.60 
1.54 
5.62 
6.62 
4.48 
8.06 
1.42 
1.62 
1.94 
1-46 
1.10 
1.44 
2.84 
3.72 
5.90 

10.70 

0.03 
0.08 
0.08 
0.08 
0.08 
0.07 
0.04 
0.10 
0.19 
0.15 
0.18 
0.13 
0.08 
0.07 
0.07 
0.06 
0.07 
0.13 
0.13 
0.10 
0.15 

2.11 
3.63 
8.90 
9.11 
6.70 
4.42 
2.80 
1.71 
2.76 
3.33 
2.17 
8.98 
5.09 
3.74 
4.97 
5.53 
4.63 
4.42 
3.63 
1.70 
1.34 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.66 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 

clayey s i l t  t o  s i l t y  clay 
clayey s i l t  t o  s i l t y  clay 

undefined 
undefined 

clay 
clay 

clayey s i l t  t o  s i l t y  c lay 
s i l t y  sand t o  s a d y  s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  

undefined 
clay 

s i l t y  clay t o  c lay 
clay 
clay 
clay 

s i l t y  c lay t o  clay, 
ciayey s i l t  t o  s i l t y  clay 
s i l t y  sand to  sandy si. l t  

sand t o  s i l t y  sand 

UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFNC) 
60-70 
UNDFND 
UNDFND 
70-80 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
50-60 
70-80 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
42-44 
UNDFD 
UNDFD 
42-44 
UNDFD 
UNDFD 
UNDFO 
UNDFD 
UNDFD 
UNOFO 
UNOFD 
UNOFO 
38-40 
40-42 

8 
1 1  

UDF 
UDF 

12 
16 
8 

19 
26 
22 
27 

UDF 
16 
13 
15 
1 1  
14 
19 
19 
20 
27 

.68 

.93 
UNDEFINED 
UNOEF 1 NED 

.51 

.68 

.65 
UNDEFlNED 

2.86 
1.93 

UNDEFINED 
UNOEFlNED 

.68 

.81 

.60 

.44 
-59 

1.20 
1.58 

UNDEFINED 
UNDEFINED 



.86 
UNDEFINED 

.so 

.91 

.% 
1 .M 

D r  - ALL rand. (Jriolkon8ki e t  at. 1986) PHI - Rabartrcn nd - 1 h  1- Su: Nk= 24 

*- Note: For interpretation plrpees the PLOTTED CPT PROFILE should be used with the TABULATED MPUT froa, CPTINTR1 (v 3.02) -* 



ROCKY FLATS PUNT.  - W 7  LAMOF ILL 

Cartractor : TERRA TECH - SU Test Date : 12 APR 93 
Location : 01- Elevation : UYmQy 
Jab NO. : - - l o a  -ox GUT : 11.5 f n t  
Tot. Unit Ut. (avo) : 108 pcf 

SI Gv' 

( tsf)  
. - - - - - - - - -  

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 

SOIL BEHAVIWR TYPE 

s i l t y  clay to clay 
clayey s i l t  to  silty clay 

C1.y 
clayey s i l t  to s i l t y  clay 

vdcf i d  
Mndy s i l t  to clayey s i l t  

\ 

Dr - A l l  & ( J m i o l k d i  et at. 1985) PHI - Robertson and ~ l l a l 9 g 5  Su: Yk= 24 

'*- Note: For interpratetion plrposea the PLOTTED CPT PROFILE should he used uith the TABUUTED WTWT'fraa CPTINTR1 (v  3.02) +H* 



ROOCI FIATS PLANT - aLR LAYOFILL 

0.82 
1-64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.81 

10.66 
11.4 
12.30 
13.12 
13-91 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.53 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27-07 
27.89 

1.92 
4.60 
2.42 
3.68 
2.46 
6.54 
2.w 
9-86 
1.42 
0.88 
1 .26 
2.24 
3.36 
0.62 
1.90 
2.30 
1 .R 
2.02 
2.52 
2.44 
2.M 
3.14 
3.80 
2.78 
2.R 
3.42 
4.74 
6.74 
5.30 
5.80 
5.18 
6.18 
7.% 
7.w 

0.04 
0.09 
0.10 
0 . a  
0.12 
0.17 
0.16 
0.11 
0.15 
0.07 
0.09 
0.08 
0.11 
0.11 
0.12 
0.22 
0.19 
0.17 
0.21 
0.22 
0.23 
0.27 
0.26 
0.27 
0.20 
0.20 
0.25 
0.32 
0.30 
0.32 
0.41 
0.37 
0.52 
0.57 

2.15 
1 .% 
3.89 
2.24 
4.87 
2.49 
5.44 
1.13 

10.09 
8.2s 
7.16 
3.50 
3.10 

12.92 
6.40 
9.21 

10.64 
8.26 
8.33 
8.69 
7.61 
8.50 
6.71 
9.39 
7.14 
5.80 
5.17 
4.60 
5.5s 
5.38 
7.73 
5.81 
6.46 
7.05 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.58 
0.42 
0.46 
0.51 
0.55 
0.60 
0.63 
0.65 
0.67 
0.69 
0.71 
0.R 
0.74 
0.76 
0.78 
0.80 
0.82 
0.84 
0.85 
0.87 
0.09 
0.91 
0.93 
0.95 
0.97 
0.99 

sandy rilt  to clayey s i l t  
erdy rilt  to clayey a i ' l t  

s i l t y  clay to clay 
sandy s i l t  to clayey s i l t  

C1.Y 

lwdy s i l t  to clayey s i l t  
clay 

ssnd to r i l t y  d 
vdef ined 
mdaf insd 

clay 
cleyey s i l t  to s i l t y  clay 
clayey s i l t  to  s i l t y  clay 

&fined 
clay 

udsf ined 
udsfind 
udsfined 
vdcf ined 
udsf ined 

clay 
vdcf ind 

clay 
udsfind 

clay 
clay 
c l w  

s i l t y  clay to clay 
clay 

very s t i f f  fine grained (*) 
clay 

very s t i f f  fine grained (*) 
very s t i f f  fine grained (e) 

very s t i f f  fine grained (*) 

WD FD 
WD FD 
UIO FD 
UQ) FD 
UOFD 
UOFD 
uQ)FD 
44-46 
WFD 
uQ)FD 
UNDFD 
UO FD 
UYD FD 
UND FD 
UND FD 
UNDFD 
UYD FD 
WD FD 
Wa, FD 
UND FD 
UYDFD 
UYD FD 

mfo 
UWD FD 
UNDFD 
UNO FD 
UNDFD 
UXDm 
mFD 
UNU FD 
WID 
mFD 
mFD 

ullDm 

8 
18 
16 
15 
2s 
26 
30 
2s 

WF 
WF 
13 
11 
17 
WF 

19 
WF 
u)F 
WF 
WF 
WF 
29 

WF 
38 

Wf 
27 
36 
47 
45 

.50 

.so 

.50 
>so 
.so 
.50 

.a3 
1.99 
1.06 
1.59 
1.06 
2.83 
1.27 

UlDEFlNED 
UlDEFlNED 
W E F I N E D  

.52 

.% 
1 .C3 

W E F  INED 
.79 

UNDEFINED 
UNDEFINED 
W E F I N E D  
WIDEF INED 
W D E F  I NED 

1.24 
WOEFINED 

1.61 
UNDEFINED 

1.13 
1.44 
2.01 
2.88 
2.25 

W D E F  I N E D  
2.19 

W E f  INED 
UNDEFINED 

W E F I Y E D  

D r  - A l l  (Jaiolkarski a t  81. 1 W )  PHI - Robertson a d  Caapanlla 1983 Su: Nk= 24 

(9 avarcarrolidated or c a e n t e d  

*** Note: For interpretation plrposea the PLOTTED CPT PROFILE should be used with the TABULATED QnPW f r a  CPTINTRl (v 3.021 



ROCKY FLATS PLANT - LANDFILL 

Contractor : TERRA TECH - SU Location : 01893A Pagt  NO. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.7s 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 

~ 17.50 
17.75 

31.99 
32.81 
33.63 
31.45 
35.27 
56.09 
36.91 
37.73 
38.55 
39.37 
50.19 
41.01 
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
67.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55.77 
56.59 
57.41 
58.23 

7.90 
7.24 
5.52 
4.44 
5.60 
6.70 
7.10 
7.36 
6.78 
6.50 
3.46 
2.90 
3.18 
3.02 
2.84 
2.86 
7.50 

10.20 
17.70 
5.52 
1.98 
0.44 
0.46 
3.56 
6.02 
7.82 
3.20 

11.70 
4.78 
4.76 
4.34 
9.14 

21 -20 

0.27 
0.27 
0.26 
0.23 
0.24 
0.23 
0.25 
0.25 
0.25 
0.26 
0.29 
0.23 
0.21 
0.21 
0.23 
0.22 
0.20 
0.24 
0.32 
0.27 
0.22 
0.20 
0.20 
0.21 
0.22 
0.29 
0.31 
0.29 
0.29 
0.30 
0.31 
0.33 
0.31 

3.30 
3.63 
4.59 
5.08 
4.28 
3.43 
3.51 
3.31 
3.56 
3.89 
8.11 
7.85 
6.54 
6.95 
7.81 
7.62 
2.62 
2.27 
1.76 
4.73 

10.70 
44.60 
43.51 
5.84 
3.62 
3.64 
9.27 
2.45 
5.87 
6.22 
7.10 
3.50 
1.43 

0.98 
1 .00 
1.02 
1.04 
1.06 
1.08 
1.10 
1.12 
1.13 
1.15 
1.17 
1.19 
1.21 
1.23 
1.25 
1.26 
1.28 
1.30 
1.32 
1-34 
1.36 
1.38 
1.40 
1.41 
1.43 
1.45 
1.47 
1.49 
1.51 
1.53 
1.54 

sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 

s i l t y  c lay t o  c lay 
c lay 

clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
sendy s i l t  t o  clayey s i l t  
siwdy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 

vdsf ined 
clay 
c lay 
clay 
clay 
clay 

sa& s i l t  t o  clayey s i l t  
s i l t y  sand t o  sardy s i l t  

sand to  s i l t y  sand 
s i l t y  clay t o  clay 

mdef ined 
u r le f  ined 
vdcfined 

clay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  

urdef id 
s i l t y  send t o  sandy s i l t  

clay 
clay 
clay 

1.56 sa& s i l t  t o  c l a y w - s i l t  
1.58 sad to  s i l t y  sand 

UNDFND 
UNDFND 
LINDFND 
UNDFND 
UNDFND 
W F N D  
W F U D  
UYDFND 
UYDFYO 
UNDFW 
UWDFUD 
UNDFND 
LINDFND 
UNDFND 
UND FND 
UNDFND 
UNDFND 
60-70 
80-90 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UUDFND 
UNDFND 
UNDFND 
60-70 
UNDFND 
UNDFND 
UND FND 
UNDFND 
80-90 

UNDFD 
UNDFD 
UND FD 
UND FD 
UNDFD 
UWOFD 
UNDFD 
lJND FD 
W F D  
UNDFD 
UYDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
60-42 
42-44 
UNDFD 
UNDFD 
UNDFD 
UNDFO 
UND FD 
UNDFD 
UNDFD 
UND FD 
40-42 
UNDFD 
UNDFD 
UNDFD 

42-44 

- 
UNDFD- 

32 
36 
37 
44 
28 
27 
28 
29 
34 
32 

UDF 
29 
32 
30 
28 
29 
30 
34 
44 
37 

U)F 
UDF 
U)F 
36 
30 
31 

U)F 
39 
48 
48 
43 

~ 5 0  
- 3 7  

3.36 
3.07 
2.32 
1.85 
2.35 
2.03 
3.00 
3.11 
2.86 
2.74 

UNDEFINED 
1.17 
1.29 
1.21 
1.13 
1.14 
3.16 

UNDEFl NED 
UNDEFINED 

2.29 
UNDEFINED 
UNDEF I NED 
UNDEFINED 

1.43 
2.50 
3.28 

UNDEFINED 
UNDEFINED 

1 .% 
1.94 
1.76 

~- 
~ 3.G 

UNDEFINED 

’** Note: For interpretat ion purposes the PLOTTED CPT PROFILE should be used uith the TABULATED WTPUT frcla CPTINTRl (v 3.02) -* 



0.25 
0.50 
0.75 
1-00 
1 .25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4 .- 

5 . 6  
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25' 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
2 6 . Z  
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

28.26 
38.24 
25.20 
3.48 
2.30 
3.16 
4.42 
2.06 
2.44 
2.22 
2.12 
3.62 
6.20 

15.52 
13.94 
14.58 
6.84 
2.54 
2.28 
2.24 
2.66 
3.64 
4.42 
3.14 
2.58 
3.52 
4.74 
5.60 
5.10 
7.56 
8.14 
8.24 
8.12 
8.46 
7.18 
5.00 
8.28 
7.42 

0.22 
0.68 
0.60 
0.34 
0.29 
0.26 
0.27 
0.26 
0.23 
0.24 
0.23 
0.22 
0.24 
0.44 
0.51 
0.45 
0.39 
0.26 
0.24 
0.22 
0.22 
0.24 
0.24 
0.23 
0.23 
0.25 
0.26 
0.25 
0.26 
0.28 
0.29 
0.27 
0.25 
0.25 
0.26 
0.23 
0.25 
0.28 

0.77 
1.74 
2.33 
9.64 

12.29 
8.07 
5.90 

12.29 
9.41 

10.52 
10.64 
6.07 
3.86 
2.76 
3.58 
3.06 
5.54 

10.04 
10.50 
9.55 
8.04 
6.42 
5.28 
7.31 
8.75 
6.91 
5.30 
4.38 
4.44 
3.61, 
3.45 
3.21 
3 -00 
2.92 
3.55 
4.51 

, . '2.96 
3.73 

0.02 
0.07 
0.11 
0.1s 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.48 
0.50 
0.52 
0.54 
0.55 
0.57 
0.59, 
0.61 
0.63 
0.65 
0.67 
0.69 

0.72 
0.74 
0.76 
0.78 
0.80 
0.82 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.95 
0.97 

o.m 

S w d  

s a d  t o  s i l t y  sand 
s i l t y  sand t o  s w d y  s i l t  

vdaf ind 
vdsf id 
vdafind 

clay 
vdafind 
vdafind 
udefined 
vdef ined 

clay 
clayey s i l t  t o  s i l t y  c lay 
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

very s t i f f  f i ne  grained (*) 
vdef ined 
vdef ined 
vdef ined 
vdef i d  

clay 
c lay 
c lay 

vdef ined 
clay 
c lay 

clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
s@ s i l t  t o  clayey s i l t  
s@ s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s& s i l t  t o  clayey s i l t  
sensV s i l t  t o  clayey s i l t  

silty C!AY t?! c!ay 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 

.90. 

.90 

.90 
WDFUD 
UWDFY) 
UYDFY) 
W F Y )  
WDFY) 
UNDFY) 
UNDFW 
UNDFND 
UNDFND 
UNDFND 
80-90 
UNDFND 
UND FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
IiNDFND 
UNDFYD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFNO 
UNDFND 
UNDFND 
UNDFND 
UNDFYD 
WIDFWD 
UNDFND 
UNDFND 
L N S F Z  
UNDFND 
UNDFND 

UNDFD 
.48 
.48 

UND FD 
W F D  
UYDFD 
UmFD 
UYD FD 
UYDFD 
UNDFD 
UND FD 
UNDFD 
UND FD 
44-46 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UWDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UND FD 
=io 
UND FD 
UWD FD 

>so 
.50 
.so 
W F  
W F  
W F  
44 

W F  
W F  
WF 
W F  
36 
31 

.so 

.so 

.50 

.so 
W F  
W F  
W F  
W F  
36 
44 
31 

W F  
35 
47 
28 
29 
30 
33 
33 
32 
34 
29 
w 
33 
37 

UNDE F I NED 
UNDEFINED 
WDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.91 
UNDEFINED 
UNDEFINEO 
UNDE F 1 NED 
UNDEFINED 

1.55 
2.67 

UNDEF INED 
6.03 
6.31 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEF I NED 
UNDEFINED 

1.54 
1 .a 
1.32 

UNDEFINED 
1.48 
2.01 
2.38 
2.42 
3.23 
3.48 
3.52 
3.47 
3.61 
3.06 
2.io 
3.53 
3.15 

(*I overconsolidated or cemented .. interpre ta t ion  purposes the PLOTTED CPT PROFILE should be used with the TABULATED CUTPUT fraa CPTlNTRl (v 3.02) ***+ 



ROCKY FLATS PLANT - W F I L L  

Dr - A L L  sands (Jaiolkouski e t  at. 1-1 PHI - Robertson. md CeapencLLa 1983 Su: Nk= 26 

**- Note: For interpretatim purpoum the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frm CPTINTR1 (v 3.02) *-* 
, 



D r  - ALL 

Nw Note: For 

unds ( J a i o l k a n k i  e t  at. 1985) PHI - 

interpretation purporar the PLOTTED CPf PROFILE 

Robartson a d  clpenel la  1983 Su: Nkn 

should be used with the TABULATED M P C n  fror 
i: 

24 

CPTlNlR1 (v 3.02) -** 



ROCKY F U T S  PLANT - OU7 LANDFILL 

D r  - A l l  undo ( J r i o l ka rsk i  e t  r l .  1 W )  PHI - Robertson and C-lL.9 1983 Su: Nk= 24 

(*) overcansolideted or cemmted 

Note: For interpretation purposea the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRt (v 3.02) *+++ 



ROCKY FIATS PIANT - W7 LAYDFILL 

Cont-ctor : TERRA TECH - W Lmat im : 0159u Page No. 4 

Dr - ALL PIldD ( J r i o l k a a k i  e t  r l .  1985) PHI - Robertson and C-tLa 1983 Su: Nk= 24 
4 

(e) avcrcaaroliQted o r  caented - Note: For in terpretr t im purposes the PLOTTEO CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.02) **** 



Contractor : TERRA TECH - SU Location : 015- P m  No. 3 

20.25 
20.50 
20.75 

21.25 
21 .50 
21.115 

22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
25.50 
25.75 
26.00 
26.25 
26.50 
26.75 
27.00 
27.25 
27.50 
27.75 
28.00 
28.25 
28.50 
28.75 
29-00 
29.25 
29.50 
29.75 
30.00 
30.25 
30.50 

21 .m 

u.00 

66.44 
67.26 
68.08 
68.90 
69.R 
70.54 
7l.36 
R. 18 

73.62 
74.61 

76.28 
77-10 
77.92 
18.74 
79.56 
80.38 
81 .to 
82.02 
82.84 
83.66 
84.48 
85.30 
86.12 
86.94 

88.58 
89-40 
90.22 
91 .oC 
91.86 
92.68 
93.50 
94.32 
95.14 
95.w 
w.78 
97.60 
08.43 
99.25 

100.07 

73.00 

75.46 

87.76 

6 3  
6.08 
7.12 
6.52 
5.70 
5.56 
4.42 
5 -28 
5.76 
5.80 
5.50 
5 .w 
3.78 
1.62 
1 .a 
1.44 
1.16 
1 .co 
2.26 
3.16 
4.36 
5.96 
5.16 
5.18 
4.64 
5.08 
5.22 
5.24 
5.88 
4.52 
5.52 
6.36 
5.86 
3.48 
3.46 
4.26 
4.38 
5.14 
4.80 
4.92 
5.32 
5.68 

0.45 
0.30 
0.36 
0.38 
0.34 
0.33 
0.35 
0.27 
0.35 
0.34 
0.32 
0.31 
0.33 
0.19 ' 

0.14 
0.16 
0.14 
0.18 
0.22 
0.29 
0.36 
0.44 
0.49 
0.37 
0.39 
0.42 
0.45 
0.46 
0.53 
0.66 
0.47 
0.53 
0.54 
0.43 
0.21 
0.27 
0.31 
0.20 
0.27 
0.33 
0.39 
0.36 

6.86 
4.87 
4.93 
5.75 
5.82 
5.75 
7.86 
5.05 
6.00 
5.79 
5.64 
5.66 
8.67 

11.27 
10.09 
11.06 
12.18 
12.61 
9.46 
9.07 
8.10 
7.31 
9.36 
6.97 
8.33 
8.07 
8.50 

8.88 
9 . 6  

8.11 
9.06 

12.01 
6.07 
6.13 
7.03 
5 -34 

). '5.56 
6.66 
7.12 
6.15 

8.69 

- 8.28 

2.44 
2.46 
2.48 
2.50 
2.52 
2.53 
2.55 
2.57 
2.59 
2.61 
2.63 
2.65 
2.67 
2.68 
2.m 
2. R 
2.74 
2.76 
2.78 
2.80 

2.83 
2.05 
2.87 
2.89 
2.91 
2.93 
2.95 
2.96 
2.98 
3.00 
3.02 
3.04 
3.06 
3.08 
3.09 
3.11 
3.13 
3.15 
3.17 
3.19 
3.21 

2.81 

very s t i f f  f ine grained (*I 
very s t i f f  f ine grained (*I 
very s t i f f  f ine grained (*I 
very s t i f f  f ine grained (*I 
very s t i f f  f ine grained (*I 

clay 
clay 

very rtlff f ine grained <*) 
very s t i f f  f ine grained (9 

clay 
clay 

udcf ined 
udcf ined 
udcf ined 
mdef ined 
mdef ined 
-f ind 
undefined . 
udcf ined 
udcfined 

very s t i f f  f ine grained (*I 
rndcfined 

clay 
undef ined 
mdef ined 
vdcf ined 
undefined 
vdcf ined 
vdcf ined 

vdcf ined 
undef ined 
undef ined 

clay 
clay 
clay 
clay 
clay 
clay 
clay 

very s t i f f  f ine grained (*) 

s i l t y  clay t o  clay 

~ mdefined. 

UNDFND 
WDFND 
UNDFIO 
UNDFND 
W F l D  
wQ)FIQ) 
UtDFlD 
UYDFY) 

-tu, 
UYDFY) 
W F Y )  

W F W D  
UNDFND 
UNDFND 
UNDFND 
UNDFND 
W F N D  
UNDFND 
UNOFND 
UNDFND 
UNDFND 
UNDFNO 
UNDFND 
UNDFND 
UNDFND 
UNDFUD 
WDFND 
UNDFUD 
UWDFND 
UWOFND 
UNDFND 
UNDFND 
UlSDFND 
UNDFND 
UYDFllO 
UNDFMD 
UNDFND 
UNDFND 
UNDFWD 
UNDFMD 
UNDFND 
UNDFND 

UNDFD 
mFD. 
mFD 
UmFD 
mFD 

mFD 
mFD 
LmFD 
ImDFD 
WDFD 
mFD 
UNDFD 

worn 

worn 
UNO FD 
UND FD 
WDFD 
UND FD 
UNDFD 
lJND FD 
UND FD 
umm 
UWDFD 
UNDFD 
WDFD 
worn 
UND FD 
UND FD 
UNO FD 
UNDFD 
UNO FD 
UNO FO 
UNDFD 
UNO FD 
UND FD 
UNDFD 
UYD FD 
UND FD 
UNDFD 
w m  
UNDFD 
UND FD 

>SO 
*SO 
>SO 
>SO 
>SO 
>SO 
44 
35 

>SO 
>SO 
>SO 
>SO 
W F  
W F  
W F  
W F  
W F  
W F  
W F  
W F  
W F  
>SO 
W F  
>SO 
W F  
W F  
W F  
W F  
W F  
W F  
W F  - 
W F  
W F  
W F  
35 
43 
66 

*SO 
48 
49 

>SO 
>SO 

UNDEFINED 
UYDEFINED 
UY)EFI NED 
mEFXNED 
UYOEFINED 

2.26 
1.76 
2.13 

LmEFINED 
WlDEFINED 

2.22 
2-15 

UNDEF I NED 
UNDEFINED 
WOEFINED 
UNDEF I NED 
WOEFINED 
UNDEFINED 
W E F I N E D  
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEF I NED 

2.06 
WDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UYDEFIWED 
UNDEFINED ~- 

W E F I N E D  
UWDEF INED 
UYDEFINED 

1 .to 
1.64 
1.69 
2.01 
1.86 
1.91 
2.09 

UNDE F I NED 

ctt Note: For  interpretation puposes the PLOTTED CPT PROFILE shwld be used u i t h  the TABUUTED CIUTPW from CPTINTRl (v 3.02) -* 



9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
q!. w. 

SI 
b.25 
15.50 
15.75 
16-00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18.00 
18.25 
18.50 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 

31.99 
32.81 
33.63 
34.45' 
35.27 
36.09 
36.91 
37.73 
38.55 
39.37 
40.19 
41.01 
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55.77 
56.59 
57.41 
58.23 
59.06 
59.88 
60.70 
61.52 
62.34 
63.16 
63.98 
64.80 
65.62 

5.52 
3.58 
1.58 
2.26 
4.12 
4.64 
9.00 
5.60 
4.74 

10.38 
2.20 
O.% 
1.76 

2.26 

3.12 
2.94 
1.42 
1-82 
3.44 
2.41) 
3.42 
4.80 
4.86 
5.58 
5.84 
6.12 
5.06 
4.86 
5.00 
3.w 
5.38 
6.28 
6.26 
6.42 
7.30 
7.54 
7.50 
7.44 
7.58 
8.04 

11% 

2,62 

0.16 
0.16 
0.08 
0.06 
0.13 
0.09 
0.21 
0.22 
0.15 
0.21 
0.16 
0.07 
0.11 
0.15 
0.19 
0.20 
0.23 
0.25 
0.19 
0.15 
0.23 
0.26 
0.23 
0.33 
0.37 
0.37 
0.39 
0.41 
0.38 
0.34 
0.38 
0.33 
0.32 
0.43 
0.47 
0.44 
0.50 
0.43 
0.47 
0.47 
0.51 
0.51 

2.92 
4.39 
4.R 
2.60 
3.10 
1 .a2 
2.25 
3.78 
3.06 
2.02 
6.W 

11.99 
5.91 
7.31 
8.16 
7.64 
7.36 
8.21 

12.85 
8.09 
6.56 

10.29 
6.60 
6.75 
7.55 
6.54 
6.59 
6.61 
7.33 
6.82 
7.38 
8.08 
5.91 
6.R 
7.30 
6.79 
6.75 
5.65 

.' 6.12 
6.15 
6.58 
6.17 

1 .M 
1.67 
1.69 
1.71 
1 .n 
1.75 
1.77 
1.79 
1.81 
1.82 
1.84 
1.86 
1 .a6 
1.90 
1.92 
1 .% 
1 .% 
1.97 
1 .w 
2.01 
2.03 
2.05 
2.07 
2.09 
2.10 
2.12 
2.14 
2.16 
2.18 
2.20 
2.22 
2.24 
2.25 
2.27 
2.29 
2.31 
2.33 
2-55 
2.37 
2.38' 
2.40 
2.42 

study s i l t  to clayey s i l t  
s i l t y  clay t o  clay 

clay 
clayey s i l t  to s i l t y  clay 
s a d y  s i l t  to clayey s i l t  
s i l t y  s a d  to sandy s i l t  
s i l t y  sand to sandy S i l t  

ctarsy s f l t  to s i l t y  clay 
sandy s i l t  to clayey s i l t  
s i l t y  sand to sandy s i l t  

clsy 
vdhf ind 

clay 
clay 

&find 
clay 
clay 

udefined 
d f  ined 
udef ined 

clay 
udef id 

clay 
clay 
clay 

very s t i f f  f ine grained (+) 

very s t i f f  f ine  grained (*) 

clay 
clay 
clay 

vdef ind 
clay 

very s t i f f  f ine grained (+) 

very s t i f f  f ine  grained (+) 

very s t i f f  f ine  grained (+) 

very s t i f f  f ine grained (+) 

I I I i r r ~  s r s i d  C s i  
very s t i f f  f i n  grained (*) 
very s t i f f  f i n  grained (+I 
very s t i f f  f ine grained ( + I  
very s t i f f  f ine  grained ( + I  

clay 

..--. -.la* 1 - - -  

UNOFNO 
UNDFND 
UYDFWD 
W F Y )  
UWOFYD 
4 0  

50-60 
UYDFY) 
UYDFWD 
60-70 
W F N D  
UWDFY) 
UNDFND 
UNDFND 
UND FND 
UNDFND 
UWDFND 
UNDFND 
UNDFND 
MDFND 
WDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFMD 
UNDFND 
UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UND FND 
UNDFND 
WDFND 
UNDFMD 
UNDFND 
WDFND 
UNDFND 

UNDFND 
UNDFND 
UNDFND 
UNDFND 

UNDFD 22 
UNDFD' 24 
UNDFO 16 
UYOFD 11 
UNDFD 16 
34-36 15 
36-38 30 
Uy)m 28 
WDFD 19 
38-40 35 
WDFD 22 
W R  W F  
UNDFD 18 
WDFD 20 
UNDFD W F  
UNDFD 26 
UWDFD 31 
UNDFD W F  
UNDFD W F  
UNDFD W F  
UXOFD 34 
UNDFD W F  
WDFD 34 
UNDR 68 
W F D  49 
UNDFD >SO 
UNDFO >so 
UNDFD >SO 
UNDFD >SO 
UNDFD 49 
UNDFD 50 
UNDFD W F  
UNDFD >SO 
UNDFD >SO 
WDFD >SO 
UNDFD >SO 
UNDFD >SO 
W F D  >SO 
UWFD >SO 
WDFD >SO 
UNDFD >50 
UWDFD >50 

2.33 
1 .a 
-61 
.go 

1.71 
UNDEFINED 
WDEF INED 

2.35 
1.97 

-84 
UNDEF I NED 

.67 

.75 
UNDEFINED 

1.04 
1.25 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1.38 
UNDEFINED 

1.37 
1.97 
1-99 
2.31 

UWDEF INED 
UNDEF INED 

2.07 
1.98 
2.04 

WOEFINED 
2.21 

UNDEFINED 
UNDEFINED 
UWDEFINED 
UNDEFINED 
UYDEFINED 
WDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

UNDEFINED 

O r  - A l l  sandp ( J d o l k o u s k i  e t  at. 1985) PHI - Robertson and CenpeMlla 1983 Su: Nk= 24 

(9 overconsolidated or cemented 

'- Note: F o r  interpretation plrposes the PLOTTED CPT PROFILE sharld be used with the TABULATED OUTPUT from CPTlNTRl (v  3.02) -+ 



Raotl FLATS PLANT - UJ7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1.75 
2.00 
2.6 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 

- 6.75 
7.00 

, 7.50 
' 1 -  7.25 

7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.66 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.04 

10.66 
11.48 
12.30 
13.12 
13.91 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 -33 
22.15 
22.97 
23.19 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

9.10 
12.98 
8.90 
3.24 
3.76 
3.64 
2.56 
1.58 
2.12 
2.52 
6.70 
7.36 
6.44 
2.18 
6.44 
1.58 
1.66 
2.50 
2.44 
1.66 
3.76 

18.00 
3.42 
4.20 
8.12 
4.w 
6.78 
3.00 
3.62 
3.80 
4.76 
3.10 
2.12 
5.08 
1.80 
3.12 
2.14 
2.16 

0.07 
0.15 
0.24 
0.10 
0.14 
0.08 
0.08 
0.06 
0.07 
0.05 
0.10 
0.18 
0.14 
0.13 
0.06 
0.05 
0.02 
0.05 
0.10 
0.06 
0.16 
0.54 
0.20 
0.06 
0.27 
0.11 
0.20 
0.14 
0.11 ~ 

0.20 
0.13 
0.19 
0.11 
0.11 
0.12 
0.11 
0.11 
0.12 

0.78 
1.15 
2.69 
3.15 
3.65 
2.26 
3.07 
3.60 
3.24 
1.95 
1 A1 
2.35 
2.19 
5.76 
0.W 
3.35 
1.18 
2.04 
4.18 
4.49 
4.07 
2.93 
5.74 
1.42 
3.24 
2.22 
2.92 
4.58 

. 3,w 
5.16 
2.68 
5.95 
5 .oo 
2.16 
6.54 
3.33 

, ' 5 . 0 5  
5.54 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.31 
.35 
.39 
.14 
.68 
.53 
.57 

1.62 
1.64 

sand t o  s i  Lty sand 
s a d  to s i l t y  s a d  

sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  e i l t y  clay 

. clayey s i l t  t o  s i l t y  clay 
sandy s i  It t o  clayey s i  lt 
clayey s i l t  t o  s i l t y  clay 

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
s i l t y  send t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  sand to  sandy s i l t  

clay 
sand to s i l t y  sand 
s i l t y  clay to  clay 

s a w  s i l t  t o  clayey s i l t  
s a w  s i l t  t o  clayey s i l t  

s i l t y  clay t o  clay 
clay 

clayey s i l t  t o  s i l t y  clay 
s i l t y  send t o  sandy s i l t  

clay 
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sa&y s i l t  t o  clayey s i l t  
sctdy s i l t  t o  clayey s i l t  

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 

clay 
sa&y s i l t  t o  clayey s i l t  

clay 
clay 

sandy s i l t  t o  clayey s i l t  
clay 

clayey s i l t  t o  s i l t y  clay 
clay 
clay 

.90 

.90 
UYDFND 
UNDFNO 
u#)FyD 
UIIDFMD 
u#)FY) 
UwdFU, 
UNDFYD 
UYOFWD 
60-to 
60-to 
60-70 
UNDFND 
60-70 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UWDFND 
80-90 
UNDFND 
40-50 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFWD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNOFWD 
UNDFWD 
UNDFND 
UWDFWD 

.a 

.a 
UllDFD 
lkMDFD 
WDFD 
UYDFD 
UYOFD 
mFD 
lmFD 
UNDFD 
42-44 
42-44 
40-42 
UNDFD 
40-42 
UNDFD 
UNDFD 
UNDFO 
UNDFD 
UNDFD 
UNDFD 
44-46 
UNDFD 
36-38 
UNDFD 
UNDFD 
UNO FD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UWOFD 
UNDFD 
UNDFD 
W F D  
UNDFD 
UND FD 

23 
32 
36 
16 

15 
13 
11 
11 
10 
22 
25 
21 
22 
16 
11 
7 

10 
16 
17 
19 

.50 
34 
14 
32 
20 
27 
20 
18 . 
38 
19 
31 
21 
20 
18 
16 
21 
22 

, 19 

W E F  I NED 
W E  F I NED 

3.86 
1.40 
1.62 
1.57 
1.10 
.67 
.90 

1 .O? 
UYOEF I WED 
UNDEFINED 
WDEF I WED 

.92 
WEFINED 

.65 

.69 
1.05 
1.02 
.68 

1.59 
UNDEF I NED 

1 .u 
UNDEFINED 

3.68 
2.11 
2.90 
1.25 

~ ~ 1.52 
1.59 
2.01 
1 . 2 9  

.86 
2.14 

.71 
1.29 

.86 

.87 

Or - A l l  sands (Jlriolkouski e t  at. 1985) PHI - Robertson and Cenpanella 1983 Su: Nk= 24 

e*** Note: For interpretation plrposcs the PLOTTED CPT PROFILE should be used u i th  the TABULATED OUTPUT from CPTINTRl <v 3.02) **** 



. 
ROCKY FLATS PUYT - OW LAYDFILL 

Contractor : TERRA TECH - SU Location : 01493F Page No. 3 

20.25 
20.50 
20.75 
21 .oo 
21 .zs 
21 .SO 
21.75 
22.00 
22.25 
22.50 
22.75 
0.00 

23.20 
23.45 
23.70 
23.95 
24.20 
24.45 
24.70 
24.95 
7 'QS 
. .s 
25.70 
25.95 
26.20 
26.45 
26.70 
26.95 
27.20 
27.45 
27.70 
27.95 
28.20 

66.44 
67.26 
68.09 
68.90 
69.R 
70.54 
71.36 
R.18 
73.00 
73.82 
74.64 
0.00 

76.12 
76.94 
77.76 
78.58 
79.40 
80.22 
81.04 
81 -86 
82.68 
83.50 
84.32 
85.14 
85 .% 
86.78 
87.60 
88.42 
89.24 
90.06 
90.86 
91.70 
92.52 

2.27 
3.23 
3.91 
4.33 
3.41 
4.84 
7.84 
6.67 
6.53 
4.66 
3.63 
2.13 
2.R 
3.35 
3.00 
4.60 
5.22 
5.82 
6.01 
8.48 
9.59 
8.59 
4.53 
7.42 
5.22 
5.31 
5 .R  
5.83 
6.02 
6.02 
5.21 

8.39 
7.28 

0.13 
0.16 
0.22 
0.26 
0.24 
0.24 
0.38 
0.37 
0.33 
0.31 
0.29 
0.16 
0.19 
0.20 
0.22 
0.23 
0.26 
0.26 
0.29 
0.34 
0.36 
0.30 
0.25 
0.40 
0.34 
0.32 
0.29 
0.23 
0.32 
0.35 
0.28 
0.33 
0.41 

5.68 
4.81 
5.40 
5.78 
5.98 
4.89 
4.73 
5.39 
4 . w  
6.61 
7.84 
7.54 
6.95 
6.00 
7.12 
5.01 
4.w 
4.39 
4.69 
3.98 
3.64 
3.47 
5.40 
5.28 
6.33 
5.92 
4.97 
3.84 
5.18 
5.65 
5.29 
b . q  
4.84 

2.60 
2.62 
2.63 
2.65 
2.67 
2.69 
2.71 
2 . n  
2.75 
2.76 
2.78 
1.94 
1 .% 
2.84 
2.85 
2.87 ' 
2.89 
2.91 
2.93 
2.95 
2.97 
2.00 
3.00 
3.02 
3.04 
3.06 
3.08 
3.10 
3.12 
3.13 
3.15 
3.17 
3.19 

clay 
s i l t y  clay to clay 

clay 
clay 
clay 

s i l t y  clay to clay 
wry s t i f f  f ine grained (*I 
very s t i f f  f ine grained 
wry s t i f f  fine grained (9) 

clay 
clay 
clay 

c l w  
clay 
clay 

s i l t y  clay to clay 
s i l t y  clay to clay 

clayey s i l t  to s i l t y  clay 
s i l t y  clay to clay 

clayey s i l t  to s i l ty .  clay 
stwuiy s i l t  to clayey s i l t  
stwuiy s i l t  to clayey s i l t  

clay 
very s t i f f  f ine grained (*) 

clay 
clay 

very s t i f f  f ine grained (*) 
clayey s i l t  to s i l t y  clay 

very s t i f f  f ine grained (9) 

very s t i f f  f ine grained (*) 
clay 

clayey s i l t  to s i l t y  clay 
very s t i f f  f ine grained (*) 

UNDFND 
UNDFND 
UNDFND 
MDFND 
UNDFND 
UYDFND 
UYDFWD 
UYDFY) 

UYDF#) 
UWDFY) 
UYDFYD 
UYDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
W F N D  
UNDFND 
UYDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UWDFW 

W F p  

UND FD 
UND FD 
UNDFD 
UNO FD 
UllDFD 
UNDFD 
UMDFD 
uyom 
UWDFD 
UNDFD 
UyDm 

UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UND FD 
UND FD 
UWD FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNO FD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
WD FO 

23 
22 
39 
43 
40 
32 

.so 

.50 

.50 
47. 
36 
21 
27 
34 
30 
31 
35 
29 
40 
42 
38 
34 
45 

.SO 

.50 

.so 

.SO 
29 

.SO 

.SO 

.50 
36 

.50 

.83 
1.25 
1.54 
1-72 
1.57 
1.94 

UNDEFINED 
UNDEFINED 
UNDEFINED . 

1 .a6 
1.41 
.84 

1.09 
1.28 
1.13 
1.82 
2.09 

' 2.35 
2.63 
3.50 
3.98 
3.55 
1.78 

UNDE F I NED 
2.07 ' 

' 2.11 
UNDEF INEO 

2.33 
UNDEFINED 
UNDEFINED 

2.06 
2.96 

UNDEFINED 

'*** Note: For interpretation plrposea the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT fran CPTINTRl (v 3.02) 
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RoQn F U T S  PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 

4 * 15.58 

5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

25.57 
18.49 
4.m 
4.17 
7.54 
5.23 
3.21) 
2.19 
5.83 

11.18 
8.66 
5.77 
5.49 
6.08 
3.01 
5.18 
4.19 
5.62 
5 -43 
5.52 
4.80 
3.30 
3.67 
4.33 
2.82 
2.86 
4.52 
8.54 
9.m 
2.98 
5.37 

18.48 
14.90 
12.61 
14.60 
14.69 
30.25 
40.35 

0.44 
0.52 
0.22 
0.14 
0.20 
0.16 
0.10 
0.011 
0.11 
0.50 
0.27 
0.12 
0.13 
0.18 
0.17 
0.14 
0.15 
0.19 
0.22 
0.18 
0.14 
0.20 
0.14 
0.28 
0.15 
0.15 
0.17 
0.12 
0.14 
0.16 
0.12 
0.37 
0.42 
0.32 
0.50 
0.35 
0.53 
0.43 

1 .a 
2.78 
4.38 
3.34 
2.63 
2.93 
3.00 
3.43 
1.91 
4.29 
3.04 
2.07 
2.38 
2.87 
5.67 
2.61 
3.57 
3.31 
3.97 
3.24 
2.96 
6.03 
3.61 
6.28 
5.23 
5.01 
3.66 
1.36 
1.36 
5.13 
2.12 
1.97 
2.78 
2.52 
3.39 
2.3s 

. .  1.72 
1-04 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1.00 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.31 
1.35 
1.39 
1.44 
1.48 
1.53 
? .ST 
1.62 
1-66 

sand t o  s i l t y  send 
s i l t y  B(wd t o  sandy s i l t  

s i l t y  c lay t o  c lay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 
s i l t y  eend t o  study s i l t  

very s t i f f  f i ne  grained (*) 
sendv s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

c lay 
sandy s i l t  to clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  to  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

c lay 
clayey s i l t  t o  s i l t y  c lay 

c lay 
c lay 
c lay 

clayey s i l t  t o  s i l t y  c lay 
sard t o  s i l t y  send 
sand t o  s i l t y  sand 

clay 
sandy s i l t  t o  clayey s i l t  

snd t o  s i l t y  sand 
s i l t y  urd t o  sandy s i l t  
s i l t y  sard t o  sandy s i l t  
SBndy s i l t  t o  clayey s i l t  
o i i t y  un6 10 sa& S i l t  

sad t o  s i l t y  sand 
Send 

>90 UNDFD 
.90 >48 

W F N D  WFD 
W F N D  UNDFD 
W F Y D  WDFD 
UWDFto UNDFD 
UWDFY) UUDFD 
UWFND WFD 
60-70 ' 42-44 
W F N D  W F D  
UNDFND UWFD 
60-70 40-42 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
W F N D  UNDFD 
UNDFND UNDFD 
W F N D  UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
60-70 38-40 
60-70 40-42 
W F Y D  UNDFD 

rprOFND UNDFD 
80-90 62-44 
'10-80 60-42 
60-70 40-42 
UNDFND UNDFD 
70-80 40-42 

~ 9 0  42-44 
.90 44-46 

>SO UNDEFINED 
>SO UNDEFINED 
32 2.09 
21 1.80 
30 3.27 
21 2.26 
16 1.11 
11 .93 
19 UNDEFINED 

>SO UNDEFINED 
35 3.74 
19 UNDEFINED 
22 2.36 
24 2.62 
30 1.28 
21 2.22 
21 1.79 
22 2.41 
27 2.32 
22 2.36 
19 2.05 
33 1.39 
18 1.55 
43 1 .a 
28 1.18 
29 1.19 
23 1.91 
21 UNDEFINED 
24 UNDEFINED 
30 1.24 
21 2.27 
46 UNDEFINED 
50 UNDEFINED 
42 UNDEFINED 

.so 6.28 
49 UNDEFINED 

>SO UNDEFINED 
>SO UNDEFINED 

*** h i o r  i n te rpre ta t ion  purposes the PLOTTED CPT PROFILE should be used with the TABUUTED OUTPUT fraw CPTINTRl (v 3.02) **** 



ROCKY FLATS PLANT - W 7  LAIWDFII.L 

Contractor : TERRA TECH - SU Test Date : 08 JAW 93 
Location : 01493E Elevation : 5974.6 HSL 

Job No. : 92-1023 Approrc WT : 35 Feet 
Tot. Unit Ut. ( a w l  : 108 pcf 

O r  - ALL a n 6  (Jriolkouski ot e l .  1985) PHI - Robertson and C-lte 1- Su: Nk= 24 

Io Yoto: For interprotation m o a  tho PLOTTED CPT PROFILE should be uaed with the TABULATED OUTPUT froa CPTlNTRl (v 3.02) *Oo0 

\ 



I 
ROCKY F U T S  P U N T  - W7 W F I L L  

0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.2s 
2.50 
2.72 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.7 
5.L 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7-75 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.33 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 

22.86 
16.52 
4.66 
3.44 
4.m 

16.88 
11.30 
2.R 
3.92 
6.42 
5.12 
2.48 
2.46 
3.56 
6.48 
9.78 
7.56 
5.00 
5.22 
6.38 
6.72 
4.96 
3.46 
4.40 
4.24 
5.90 
7.66 
5.22 
8.48 
6.72 
5.34 

0.33 
0.76 
0.18 
0.11 
0.12 
0.17 
0.26 
0.12 
0.12 
0.11 
0.14 
0.05 
0.06 
0.17 
0.15 
0.20 
0.22 
0.14 
0.18 
0.28 
0.11 
0.20 
0.21 
0.18 
0.22 
0.24 
0.20 
0.14 
0.18 
0.31 
0.16 

1.40 
4.50 
3.79 
3.14 
2.46 
1.00 
2.26 
4.40 
3.00 
1.62 
2.64 
2.14 
2.47 
4.69 
2.30 
2.01 
2.83 
2.83 
3.42 
4.24 
1.55 
3.96 
5.84 
3.97 
5.00 
4.06 
2.54 
2.56 
2.04 
4.50 . 

3.01 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 ' 

1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.26 
1.31 
1.35 

send t o  s i l t y  sand 
very s t i f f  f i ne  grained (*) 

clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 
sendy s i l t  to'clayey s i l t  

s d  
s i l t y  .nd t o  suldy s i l t  

' s i l t y  c lay t o  c lay 
sandy s i l t  t o  c l rysy s i l t  
s i l t y  sand t o  sanb/ s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

s i l t y  clay to  c lay 
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sa&y s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  c l a m  s i l t  
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 
s i l t y  sand t o  sanb/ s i l t  
clayey s i l t  t o  s i l t y  c lay 

clay 
clayey s i l t  t o  s i l t y  c lay 

s i l t y  clay t o  c lay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t .  

*90 UNDFD 
UNDFND W F D  
UNDFND UNDFD 
UNDFY) UNDFD 
LDlDFYD UNDFD 

m *48 
80-90 ' 46-48 
W F Y )  UYDFD 
W F Y )  UYDFD 
60-70 42-44 
UNDFND UHDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
70-80 42-44 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
W F N D  UWDFO 
50-60 38-40 
UNOFND UYDFD 
UNDFIQ) UNDFD 
UWOFND UWDFD 
UNDFND UNDFD 
UWDFND UNDFD 
UNDFND UNDFD 
UNDFND UMDFD 
50-60 38-40 
UNDFND UWDFD 
UNDFND UNDFD 

*so 
23 
17 
19 
34 
36 
18 
16 
21 
20 
10 
10 
24 
26 
33 
30 
20 
26 
32 
22 
25 
35 

W E F I Y E D  
2.02 
1.49 
2.03 

WDEFIYED 
W E F I Y E D  

1.16 
1.68 

UHDEFINED 
2.20 
1.05 
1.04 
1.52 
2.79 

UNDEFINED 
3.25 
2.14 
2.23 

' 2.73 
UNDEFINED 

2.11 
1 .46 

22 1.87 
28 1.79 
30 2.51 
31 3.27 
21 2.22 
28 UNDEFINED 
34 2.86 
21 2.26 

I 

I.\ ..,,....-a- ..a1 :A^---. . ~ . C I C H U W S I W I N  91' C m i e d  

Note: F o r  interpretat ion purposes the PLOTTED CPT PROFILE should be us& with the TABULATED M P U T  from CPTINTRl (v 5.02) - 



ROCKY FLATS PLANT - W7 W F I L L  

D r  - A l l  sands (Jaiolkanrki  e t  al. 1985) PHI - Robertson and ceapenlla 1983 Su: Nk= 24 

-* Note: For interpretation p rposa  the PLOTTED CPT PROFILE should be wed with the TABULATED Q l T M  fraa CPTINTR1 (v 3.02) -* 



R O Q T  FLATS PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1-50 
1-75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 

F 
.&I 

5.25 
5.50 
5.75 
6.00 
6.25 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.46 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 

19.74 
13.88 
3.20 
4.76 
4.26 
6.88 
,3.w 
2.08 
6.52 
4.42 
5.14 
4.76 
5.26 
5.00 
3.84 

12.70 
7.12 
2.98 
5.78 
2.00 
4.88 
7.82 

11.96 
3.50 
6.08 

0.17 
0.60 
0.15 
0.03 
0.03 
0.0s 
0.01 
0.01 
0.01 
0.02 
0.01 
0.02 
0.04 
0.02 
0.01 
0.07 
0.05 
0.01 
0.01 
0.01 
0.04 
0.04 
0.07 
0.01 
0.11 

0.84 
4.24 
4.60 
0.66 
0.60 
0.51 
0.24 
0.47 
0.15 
0.49 
0.19 
0.49 
0.71 
0.43 
0.36 
0.56 
0.66 
1.19 
0.17 
0.49 
0.72 
0.53 
0.54 
0.28 
1.74 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1-00. 
1-04 
1.08 

sund .90 
very s t i f f  f ine grained (+) UWDFYD 

s i l t y  c lay to  c lay 
. s a d  t o  s i l t y  sand 

sand t o  s i l t y  sand 
sand t o  s i l t y  sad 

s i l t y  sand t o  sandy s i l t  
s i l t y  sand t o  candy s i l t  

sand t o  s i l t y  sand 
sand t o  s i l t y  sand 
sand t o  s i l t y  sand 
sand to  s i l t y  s a d  
sand t o  s i l t y  sand 
sand t o  s i l t y  sand 
sand t o  s i l t y  sand 

Sand 

sand t o  s i l t y  sand 
s i l t y  sund t o  sendy'silt 

sand t o  s i l t y  sand 
s i l t y  sand t o  sandy s i l t  

sard t o  s i l t y  sand 
sand t o  s i l t y  sand 

sand t o  s i l t y  sand 
s i l t y  sand t o  sendy s i l t  

. sand 

UWOFND 
70-80 
60-70 
70-80 
50-60 

4 0  
60- 70 
50-60 
50-60 
50-60 
50-60 
50-60 
40-50 
80-90 
60-70 

4 0  
50-60 

4 0  
40-50 
60-70 
70-80 

4 0  
50-60 

.46 
WOFD 
UNO FO 
44-46 
64-46 
44-46 
40-42 
38-40 
42-64 
40-42 
40-42 
40-42 
40-42 
40-42 
38-40 
42-44 
40-42 
36-38 
38-40 
32-34 
38-40 
40-42 
40-42 
34-36 
38-40 

39 WOEFINEO 
>SO WOEFINED 
21 1 .uI 
12 UNDEFINEO 
11 UWDEFINED 
17 UNDEFINED 
11 UNDEFINED 
7 WOEFINEO 

16 UNOEFINEO 
11 UNDEFINED 
13 UNDEFINED 
12 UNDEFINED 
13 UNDEFINED 
13 UNOEFINEO 
10 UNOEFINEO 
25 UNDEFINED 
18 UNOEFINED 
10 UNOEFINEO 
14 UNDEFINED 
7 UNOEFINEO 

12 UNOEFINEO 
20 UNDEFINED 
24 UNOEFINED 
9 WOEFINEO 

20 UWDEFINEO 

O r  - A l l  sends (Jimiolkarski e t  at. 1985) PHI - R o b e r t s o n  and C a n p a n e l l a  1983 Su: Nk= 24, 

I (+I overconsolidated or cemented 

1 **++ Note: For interpretation purposes the PLOTTED CPT PROFILE should be used w i t h  the TABULATED WTWT fran CPTINTR1 (v 3.02) +++* 



ROCKY FLATS PLANT - 417 LANDFILL 

Dr  - ALL em& < J a i o l k a a r k i  et nl. 1985) PHI - Robertson and C a p n n e l l e  1983 SU: Nk= 24 

**- Note: For interpretntim 

I .  

prpoaes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.02) **** 

. 



- 
ROCKY FLATS PLANT - OU7 LANDFILL 

Cw**attor  : TERRA TECH - SU Location : 013936 P a g e  No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 

5 '  
.J' 

15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18.00 
18.25 
18.50 

31 .W 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.73 
38.55 
39.37 
60.19 
41.01 
41 -83 
42.65 
43.47 
64.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55.77 
56.59 
57.41 
58.23 
59.06 
59.88 
6Q.70 

3.44 
9.68 
2.18 
0.52 
5.30 

13.96 
1.36 
1.52 
0.06 
3.90 
1.60 

10.16 
6.36 
2.06 
1.08 
0.84 
1.22 
1.54 
1.22 
6.40 
2.92 
8.36 
3.74 
1 .a 
1.54 
1.92 
1 .so 
1.60 
1.94 
3.44 
3.92 
3.38 
4.22 
4.10 
4.26 
5.62 

0.23 
0.66 
0.28 
0.20 
0.20 
0.86 
0.38 
0.24 
0.20 
0.22 
0.35 
0.37 
0.86 
0.16 
0.13 
0.15 
0.14 
0.16 
0.16 
0.25 
0.19 
0.18 
0.23 
0.21 
0.23 
0.26 
0.25 
0.23 
0.22 
0.33 
0.46 
0.37 
0.43 
0.47 
0.44 
0.52 

6.67 
6.71 

12.42 
38.49 
3.78 
6.07 

27.70 
15.23 

333.59 
5.53 

21.34 
3.57 

13.30 
7.53 

11.45 
17.75 
11.10 
10.45 
13.03 
3.83 
6.38 
2.14 
5.98 

13.79 
14.78 
13.49 
16.22 
14.23 
11.23 
9.41 

11.56 
10.80 
9.90 

11.15 
10.18 
9.15 

1.59 
1.61 
1.63 
1.65 
1.67 
1.69 
1.71 
1.72 
1.74 
1.76 
1.78 
1-80 
1 .a2 
1.84 
1.86 
1.87 
1.89 
1.91 
1.93 
1.95 
1.97 
1 .w 
2.00 
2.02 
2.04 
2.06 
2.08 
2.10 
2.12 
2.14 
2.15 
2.17 
2.19 
2.21 
2.23 
2.25 

clay 
very s t i f f  f i ne  grained (*) 

udef ined 
udef ined 

clayey s i l t  t o  s i l t y  c lay 
very s t i f f  f i ne  grained (*) 

udcf ined 
undaf ined 
d f  id 

clay 
undefined 

sandy s i l t  t o  clayey s i l t  
undefined 

clay 
undefined 
undefined 
undefined 
undefined 
undefined 

clayey s i l t  t o  s i l t y  clay 
c lay 

s i l t y  sand t o  sandy s i l t  
c lay 

undefined 
undefined 
undef id 
undefined 
udef ined 
undefined 
udef ined 
udef ined 
undefined 
undefined 
undefined 
udef ined 
undefined 

UNDFND 

UNDFND 

UNDFND 

UNDFND 
UNDFND 

UNDFND 
UNDFND 
UNDFWD 

UNDF'NO 
UNDFND 
UNDFND 

UNDFND 

UNDFND 
UNDFND 

UNDFND 

UNDFND 

UNDFND 
UNDFND 

UNDFND 
UNDFND 
UNDFND 

50-60 
UNDFND 

UND FND 

UNDFND 

UNDFND 

UND FND 
UNDFND 

UND FND 

UNDFND 

UNDFND 

UND FND 
UNDFWD 

UNDFND 
UNDFND 

UNDFND 

UNDFD 

UNDFD 

UNDFD 

UNDFD 
UNDFD 

UNDFD 
UNDFD 

UNDFD 

UNDFD 

UNDFD 
UNDFD 

UNDFD 

UNDFD 
UNDFD 

UNDFD 
UND FD 

UNDFD 
UNDFD 

UND FD 
UNDFD 
UNDFD 

36-38 
UNDFD 

UNDFD 

UNDFD 

UNDFD 

UNDFD 

UND FD 

UNDFD 

UND FD 

UNDFD 

UND FD 

UNDFD 

UNDFD 
UNDFD 

UND FD 

34 
.50 
UDF 

UDF 

27 
>50 
UOF 

UDF 
UDF 

39 . 
UDF 

41 
UD F 

21 
UO F 
UD F 
UDF 
UDF 

UDF 

32 
29 
28 
37 

UDF 
UDF 

UDF 

UDF 

UDF 

UDF 

UDF 
UDF 

UDF 

UDF 

UDF 

UDF 

UD F 

1 .42 
UNDEFINED 

UNDEFINED 

UNDEFINED 

2.22 
UNDEFINED 
UNDEFINED 
UNDEFINED 

UNDEFINED 

1.60 
UNDEFINED 

4.32 
UNDEFINED 

.80 
UNDEFINED 

UNDEFINED 

UNDEFINED 
UNDEFINED 

UNDEFINED 
2.67 
1.16 

UNDEFINED 
1.51 

UNDEFI NED 

UNDEFINED 

UNDEFINED 

UNDE F I NED 

UNDEFI NED 

UNDE F I NED 

UNDEFINED 

UNDE F I NED 

UNDEFINED 
UNDEFINED 

UNDEFINED 
UNDEF I NED 

UNDEFINED 

(*) overconsolidated or cemented 

.*** Note: F o r  interpretat ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fram CPTINTR1 (v 3.02) ***. 



ROCKY FLATS PLANT - OU7 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.7s 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 

= -.7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20. 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.29- 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

2.86 
5.64 
3.64 

15.76 
19.64 
12.38 
7.74 
3.84 
4.30 
2.90 
1.94 
2.94 
2.70 
2.58 
1.90 
0.82 
2.58 
6.04 
1.84 
3.66 
2.42 
2.48 
4.84 
6.88 
4.94 
2.26 
5.92 
8.24 

- 9.16- 
3.00 
3.34 
3.26 
5.16 
3.90 
6.58 
4.82 

10.36 
3.88 

0.08 
0.23 
0.20 
0.49 
0.27 
0.18 
0.15 
0.12 
0.13 
0.17 
0.10 
0.13 
0.12 
0.11 
0.13 
0.10 
0.12 
0.17 
0.12 
0.14 
0.14 
0.11 
0.17 
0.18 
0.18 
0.13 
0.25 
0.26 

?-- 0.26 =.- 

0.21 
0.17 
0.23 
0.19 
0.12 
0.47 
0.32 
0.25 
0.20 

Test Date : 23 DEC 92 
Elevation : 5976.8 USL 
Approx CUT : 8.54 Feet 

2.88 
3.97 
5.34 
3.05 
1.35 
1.41 
1-95 
3.02 
2.97 
5.89 
4.96 
4.20 
4.51 
4.34 
6.61 

11.49 
4.56 
2.79 
6.61 
3.75 
5.68 
4.43 
3.49 
2.54 
3.50 
5.56 
4.11 
3.05 

0.02 
0.07 
0.11 
0.15 
0.20 
0.26 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 

-= ---2.76 -_ --1.26 - 
7.00 1.31 
5.11 1.35 
6.86 1.39 
3.69 1 .44 
2.92 1 .# 
6.95 1.52 
6.60 1.54 

' 2.33 1.56 
5.01 1.58 

clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay  

c lay 
s i l t y  sand t o  sandy s i l t  

sand t o  s i l t y  sand 
sand t o  s i  l ty  sand 

s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

clay 
c lay 

s i l t y  c lay t o  c lay 
s i l t y  clay t o  c lay 
s i l t y  clay t o  c lay 

clay 
undefined 

s i l t y  clay t o  c lay 
sandy s i l t  t o  clayey s i l t  

clay 
clayey s i l t  t o  s i l t y  c lay 

clay 
s i l t y  clay t o  c lay 

clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay  

clay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  

=sandy s i l t  to-clayey s i l t -=  
c lay  
clay 
clay 

clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  

very s t i f f  f ine  grained (*) 
clay 

s i l t y  sand t o  sandy s i l t  
clay 

UNDFND 
UNDFND 
UNDFND 
.90 
.90 
.90 

70-80 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFNO 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

UND FD 
UNDFD 
UNDFD 

.48 

.48 
46-40 
44 - 46 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UND FD 

UNDFND =UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
6o-m UI-40 
UNDFND UNDFD 

14 
28 
36 

~ 5 0  
49 
31 
26 
15 
17 
29 
19 
20 
18 
17 
19 

UD F 
17 
24 
18 
18 
24 
17 
24 
28 
25 
23 
30 
33 

=37=== 

30 
33 
33 
26 
16 

.so 
48 
35 
39 

1.24 
2.45 
1.57 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDE F I NED 

1.65 
1 .85 
1.24 

.82 
1.25 
1 .15  
1.09 
.79 

UNOEFINED 
1.09 
2.59 

.76 
1 . 5 5  
1 . 0 1  
1.03 
2 .06  
2.94 
2.10 

.93 
2.52 
3 . 5 3  

__ - -3.93=--- 

1.25 
1.39 
1.36 
2.18 
1.63 

UNDEFINED 
2.03 

UYDE F I MED 
1 . b l  

(*) overconsolidated or cemented 

** Note: For  interpretat ion purposes the PLOTTED CPT PROFILE should bs used with the TABULATED OUTPUT from CPTINTRl ( v  3.02) **** 



R#rr FIATS PLANT - OUT LlUlDFILL 

O r  - ALL 

*+- Note: For 

IMM& (Jdo lkarek i  et  oL. 1985) PHI - 

interpretotion p u r p o ~ ~  the PLOTTED CPT PROFILE 

Robertson 

should be 

Md CeapansLla 1983 Su: Nkm 24 

mad with the TABULATED OUTPUT from CPlINlRl (v 3.02) +++* 



ROCKV FLATS PLANT - OUT LANDFILL 

D r  - A l l  eende (J-iolkwski e t  d. 1985) PHI  - Robartson wd CaqmIella 1983 Su: Nk= 24 

*** Note: For interpretation pupwas the PLOTTED CPT PROFILE should be used u i t h  the TABUUTED OUTPUT frfm CPTINTRl (v 3.02) -* 



' ROCKY FLATS PLANT - OUT LAYDFILL 

0.25 0.82 5.78 0.10 
0.50 1.64 16.82 0.39 
0.75 2.46 18.08 0.73 
1.00 3.28 5.24 0.48 
1.25 4.10 4.20 0.16 
1.50 4.92 6.46 0.23 
1.75 5.74 6. Ds 0.18 
2.00 6.56 8.80 0.15 
2.25 7.38 6.16 0.18 
2.50 8.20 4.98 0.18 
2.75 9.02 8.74 0.11 

--__________________------------------------. 

1 .n 0.02 s i l t y  d ' t o  sandy s i l t  
2.27 0.07 s i l t y  sad t o  sandy s i l t  
3.98 0.11 Bend t o  clayey sand (*) 
8.99 0.15 udcf ind 
3.83 0.20 clayey s i l t  t o  s i l t y  clay 
3.46 0.24 sandy s i l t  t o  clayey s i l t  
2.% 0.29 sandy s i l t  t o  clayey s i l t  
1.67 0.33 s i l t y  88nd t o  sandy s i l t  
2.93 0.38 sandy s i l t  t o  clayey s i l t  
3.51 0.42 clayey s i l t  t o  s i l t y  clay 
1.21 0.46 sand to  s i l t y  sand 

._______________________________________--------. 

19 UNDEFINED 
.SO UNDEFINED 
a50 UNDEFINED 
LlDF UNDEFINED 
21 1.81 
26 2.80 
24 2.61 
29 UNDEFINED 
25 2.66 
25 2.14 
22 UNDEFINED 

. - - - - - - - - - - - - - - - -  

D r  - A l l  sands (Jmiolkarski  e t  at. 1985) PHI - Robertson and Ceapenella 1983 Su: Nk= 24 

(9 overcorrsolideted or cemented 

'**e Note: For interpretat ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fraa CPTINTRl (v 3.02) **** 



ROCKY FLATS PLANT - 417 W F I L L  

D r  - A l l  sands (Jmiolkowrrki e t  01. 1985) PHI - Robertson snd Cenpwclla 1983 Su: It= 24 

*** Note: For interpretation purpose6 the PLOTTED CPT PROFlLE should be used with the TABULATE0 GUTPUT fran CPTlNTR1 (v 3.02) **** 
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R W  FLATS PLANT - W7 LANDFILL 

D r  - ALL OBndD (Jaiolkaroki  e t  d. 1985) PHI - Robartson and Cufpsnelle 1985 . Su: Nk= 24 

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be Ad with the TABUUTED MPUT frcm CPTINTRl (v 3.02) -* 

. 



ROCKY FLATS PLANT - 417 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 

6.10 
8.40 

16.38 
14.22 
11.82 
5.64 
6.12 
8.40 
5.00 
2.06 
5.R 
5.46 
3.30 
2.66 
1.60 
3.30 
2.26 
4.14 

a . u  

0.05 
0.28 
0.24 
0.20 
0.24 
0.17 
0.14 
0.10 
0.11 
0.22 
0.16 
0.17 
0.14 

0.09 
0.12 
0.11 
0.12 
0.11 

0:15 

0.74 
3.29 
2.84 
1.67 
1.67 
1.39 
2.51 
1.67 
1.31 
6.32 
7.81 
2.95 
2.68 
4.46 
3.47 
7.60 
3.27 
5.12 
2.56 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0 . n  
0.77 
0.82 

send t o  s i l t y  sand 
sandy s i l t  t o  clayey s i l t  
SMdy s i l t  t o  clayey s i l t  

send t o  s i l t y  send 
' sand t o  s i l t y  smi 

sand t o  s i l t y  send 
sandy s i l t  t o  clayey s i l t  
s i l t y  smi t o  saridy s i l t  

smd t o  s i l t y  Sand 
clayey s i l t  t o  s i l t y  clay 

c l v  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

s i l t y  clay t o  clay 
clayey s i l t  t o  s i l t y  clay 

clay 
clayey s i l t  t o  s i l t y  clay 

clay 
sandy s i l t  t o  clayey s i l t  

15 
34 
34 
41 
36 
30 
23 
20 
21 
25 
21 
23 
22 
22 
13 
16 
17 
23 
17 

UllDEFlNED 
3.65 
3.66 

W E F  I NED 
UMDEF INED 
ULlDEF I W E D  

2.44 
UlEDEF IYED 
UWDEF IYED 

2.15 
-87 

2.46 
2.35 
1.41 
1.13 
.66 

1-40 
.9!i 

1.76 

Su: Nk= 24 O r  - A l l  sands (Jmiolkouski et at. 1985) PHI - Robertson and cenpenella 1983 

'4.. Note: for interpretation purposes the PLOTTED CPT PROFILE should k used u i t h  the TABULATED WTPW fran CPTINTR1 (v 3.02) **** 



ROCKY FLATS PLANT - W 7  LANDFILL 

ntr T : TERRA TECH - SU Location : 01293A Page YO. 2 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37. TJ 
38.55 
39.37 
10.19 
41.01 
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 

?.& 
7.98 
3.64 
2.10 
1.92 
1 .co 
3.44 
1 .4z 
1 .SO 
1-56 
1 .a2 
1.98 
3.76 
4.68 
4.42 
3.56 
3.54 
5.04 
4.88 
4.66 

0.42 
0.24 
0.19 
0.10 
0.08 
0.10 
0.09 
0.11 
0.12 
0.11 
0.13 
0.14 
0.21 
0.37 
0.35 
0.28 

0.35 
0.35 
0.34 

0.28 

5.23 
2.95 
5.07 
4.67 
3.99 
6.73 
2.68 
7 .m 
8.11 
6.92 
6.90 
7.14 
5.58 
7.80 
7.72 
7.77 
7.76 
6.74 
7.12 
7.12 

1.16 
1.18 
1.19 
1.21 
1.23 
1.25 
1.27 
1.29 
1.31 
, 1 3 2  
1.34 
1.36 
1.38 
1.40 
1.42 
1 .c4 
1.46 
1.47 
1.49 
1.51 . 

vary s t i f f  f i n s  grained (*) 

sandy s i l t  to clayey s i l t  
clay 
clay 

s i l t y  clay t o  clay 
clay 

OW .!it t o  C L O ~ O Y  r i t t  
clay 

vdef i d  
clay 
clay 
clay 
clay 
clay 
clay 
clay 
c\ay 
clay 
clay 

UNDFND 
UNDFNO 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UWOFND 
UNDFUD 

UNDFUD 
UNDFND 
UNDFND 
UNDFND 

UNOFND 
UNDFND 
UNOFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
UNDFND 

UNDF3 

UNDFD 
UNO F D 
UND F D 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNOFD 
UNDFD 
UUDFD 
UNOFD 
UNDFD 
UNDFO 
UNDFD 
UYDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
W F D  

.so 
32 
56 
21 
13 
14 
14 
14 

U)F 
16 
18 
20 
38 
47 
44 
36 
35 

>so 
49 
47 
43 
44 

.so 

UYDEF INED 
3.39 
1 .so 
.83 
.Is 
.52 

1 .41 
.53 

UNOEF I NED 
.59 
.70 
.77 

1.54 
1.94 
1 .a2 
1 .45 
1 .43 
2.09 
2.01 
1.92 
1.78 
1.79 

UYDEFINEO 

(*I  overconsolidated or  ccaanted 

'* Note: For  interpretation purposes the PLOTTED CPT PROFILE should be uaed with the TABULATED WTPUT frcm CPTlYTRl (v  3.02) **** 

. .  



ROCKY FLATS PLANT - OU7 LANDFILL 

0.25 
0.50 
0. 75 
1 .00 
1.2s 
1 .so 

l 1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 

4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 

6.00 
6.25 
6.50 
6.75 
7.00 
7.25 

7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

3.75 

5.75 

7.50 

0.82 
1 .a 
2.46 
3 . a  
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.w 

10.66 
11.18 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 

24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

23.7%. 

14.04 
4.86 
1.76 
1 .zw 
2.% 
4.80 
6.46 
6.72 
5 .u 
3.78 
2.60 
2.10 
9.00 

16.52 
8.32 
8.44 
7.01 
7.22 
4.22 
2.06 

10.28 
0.70 
1.92 
3.34 
1.86 
5.86 
3.12 

3.06 

0.90 
1.66 
6.48 
3.40 
2.40 

10.68 
4.56 
7.68 

3.70 

- 2.60 

0.13 
0.23 
0.09 
0.08 
0.08 
0.06 
0.13 
0.16 
0.10 
0.17 
0.13 
0.19 
0.14 
0.32 
0.16 
0.10 
0.24 
0.17 
0.17 
0.08 
0.27 
0.07 
0.06 
0.09 
0.08 
0.12 
0.14 
0.06 
0.10 
0.14 
0.08 
0.09 
0.13 
0.10 
0.10 
0.30 
0.33 
0.27 

0.88 
4.60 
5.13 
3.87 
3.09 
1.27 
1.91 
2.28 
1 .n 
4.31 
5.06 
8.97 
1.55 
1.91 
1.91 
1.16 
3.32 
2.26 
3.91 
3.72 
2.60 
9.81 
3.07 

4.22 
2.04 
4.28 
1.48 
3.08 

2-70 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.36 
0.42 
0.66 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.76 
0.78 
0.80 
0.82 
0.84 
0.66 
0.88 
0.89 
0.91 
0.93 
0.95 
0.97 

5.21 ~ 0.00 
8.72 1.01 
5.20 1.03 
1.97 1.04 
2.83 1.06 
4.17 1.08 
2.76 1.10 
7.01 1.12 
3.45 1.14 

srnd 
s i l t y  clay to clay 

clay 
s i l t y  clay to clay 

clayey rilt to s i l t y  clay 
r i l t y  r d  to sandy s i l t  
r i l t y  B u d  to sandy s i l t  
s i l t y  SsnZ to sandy s i l t  
s i l t y  send t o  sandy s i l t  

s i l t y  clay to clay 
clay 

wdefined 
s i l t y  s u d  to send/ s i l t  

sand to s i l t y  s a d  
s i l t y  sand to send/ s i l t  

sand to s i l t y  sand 
sandy s i l t  to clayey s i l t  
a i l t y  sand to sandy s i t t  
clayey s i l t  to s i l t y  clay 

s i l t y  clay to clay 
s i l t y  sand to sandy s i l t  

undefined 
clayey s i l t  to e i l t y  clay 
sandy s i l t  to clayey s i l t  

s i l t y  clay to clay 
s i l t y  .ud to su ldy  r i l t  

s i l t y  ctay t o  ctay 
s l l t y  s a d  to ra&y rilt  

clay 
undef i d  

clay 
s i l t y  send to samfy s i l t  
sandy s i l t  to clayey s i l t  

s i l t y  clay to clay 
sandy s i l t  to clayey s i l t  

clay 
s a d y  s i l t  to clayey s i l t  

- clayey - rilt  to s i l t y  clay 
~ 

*90 
UNDFYO 
UNDFND 
UYDFND 
UWOFND 
60-70 
70-80 

60-70 
UNO F NO 

UNDFND 
UNDFND 
70-80 
80-90 
60- 70 
60-70 
UNDFND 
60- 70 
UNDFND 
UNDFND 
70-80 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
50-60 
UNDFND 
40-50 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
50-60 
UNO F NO 
UNDFND 
UNDFND 
W F Y D  
WDFND 

70-80 ' 

.a 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
44-46 
44-46 
44-46 
42-44 
UNDFD 
UNDFD 
UNO f 0 
42-44 
44-46 
42-44 
42-44 
UNDFD 
40-42 
UNDFD 
UNOFD 
42-44 
UNDFD 
UNDFD 
UYOFD 
UNO F 0 
38-40 
UNDFD 
36- 38 
UNDFD 
UYDFD 
UNOFD 
WDFD 
36-40 
UNO FD 
UNOFD 
UNDFD 
UWFD 
UNO F D 

28 
32 
18 
13 
13 
16 
22 
22 
18 
25 
26 

UDF 
30 
41 
28 
21 
28 
24 
21 
14 
3.1 

UDF 
10 
13 
12 
20 
21 
12 
15 
26 

UDF 
17 
22 
14 
16 
43 
46 
31 

UNDEFINED 
2.11 

.76 

.85 
1.09 

W E F I N E D  
UNDEFINED 
WDEF INED 
UNDEF [NED 

1.62 
1.11 

UNDE F I NED 
UNDE F I NED 
UNDEF IUED 
UNDEF I NED 
UNDEF INED 

3.03 
UNDEFINED 

1.80 
.86 

UNDEF INEO 
UYDE F I NED 

.79 
1.40 
.76 

UNDEF IYED 
1.30 

UNDEFINED 
1.27 
1.07 

UNDEF IYED 
.66 

WDEF I NED 
1.41 

.98 
4.58 
1.91 
3.27 

_ _  

Or - A l l  sand0 (Jmiolkaroki at e l .  1985) PHI - Rcbsrtson and C g p M a t t s  1- Su: Nk= 24 

Note: For interpretation purposes the PLOTTED CPT PROFILE should k u s 4  with the TABULATED WTWT from CPTINTRI ( v  3.02) **** 



R m  FLATS PLANT - 417 LANDFILL 

Contractor : TERRA TECH - SU Location: 01193C Page NO. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11-75 
12.00 
12-25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
16.50 
11 3 

15.25 
15-50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37. TJ 
38.55 
39;37 
40.19 
41.01 
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.69 
53.31 
54.13 
54 .% 
5 5 . n  
56.59 
57.41 

4-20 
6.72 
3.14 
0.78, 
1.06 
3.38 
2.12 
3.34 
6.82 
4.76 
5.80 
1.88 
0.84 

0.90 
1.90 
2.72 
2.66 
2.80 
2.34 
3.18 
2.72 
2.82 
3.18 
3.92 
2.72 
3.44 
2.62 
3.36 
6.56 
3.64 
6.60 

o.m 

0.16 
0.16 
0.16 
0.08 
0.06 
0.09 
0.06 
0.09 
0.14 
0.27 
0.28 
0.18 
0.09 
0.06 
0.07 
0.13 
0.21 
0.22 
0.23 
0.20 
0.22 
0.26 
0.20 
0.29 
0.33 
0.27 
0.27 
0.25 
0.25 
0.41 
0.29 
0.47 

3.74 
2.39 
4.87 
9.56 
5.92 
2.55 
2.78 
2.53 
1 .% 
5.57 
4.74 
9.60 

10.15 
8.97 
7.63 
6.82 
7.58 
8.26 
8.13 
8.22 
6.85 
9.23 
6.82 
8.89 
8.21 
9.88 
7.59 
9.51 
7.30 
6.16 
7.71 
6.93 

1.09 
1.11 
1.13 
1.15 
1.17 
1.19 
1.21 
1.22 
1.2b 
1.26 
1 .a 
1.30 
1.32 
1.34 
1.36 
1.37 
1.39 
1.41 
1.43 
1.45 
1.47 
1.49 
1 .so 
1.52 
1.54 
1.56 
1.58 
1.60 
1.62 
1.64 
1.65 
1.67 

clayey s i l t  t o  s i l t y  c lay 
s a d y  s i l t  t o  clayey s i l t  

c lay 
udcf id 

clay 
sandy s l l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
s i l t y  send t o  sandy s i l t  

c lay 
s i l t y  c lay t o  clay 

udcfind 
udcf id 
&f ined 

clay 
c lay 
c lay 

udcfined 
udcf ined 
&fined . 

c lay * 

udcf ined 
clay 

mdef id 
uldef ined 
uldef ined 

clay 
udef ined 

clay 
very s t i f f  f i ne  grained (*) 

clay 
very s t i f f  f i ne  grained (*) 

UNDFND UNDFD 
UNDFND UNDFD ' 

UNDFND UNDFD 
UNDFND UNDFD 
UNDFYD UNDFD 
UNDFND UtiDFD 
W F W D  UNDFD 
UNDFWD UWOFD 
50-60 36-40 
UWDFND UNDFD 
W F W D  UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFYD UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFO 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFIQ) UNDFO 
UNDFND UNDFD 
UNDFND UNDFD 
WDFWD UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

21 1 .E 
27 2.85 
31 1.29 

W F  UNDEFINED 
11 .uI 
14 1.39 
11 .84 
13 1.36 
23 UNDEFINED 
48 1.98 
39 2.63 

W F  UNDEFINED 
W F  UNDEFINED 
UDF UNDEFINED 

9 .29 
19 .R 
27 1.08 

UDF UNDEFINED 
W F  UNDEFINED 
UDF UNDEFINED 
32 1.27 

W F  UNDEFINED 
28 1.11 

W F  UNDEFINED 
W F  UNDEFINED 
UDF UNDEFINED 
34 1.37 

W F  UNDEFINED 
34 1.33 

UNDEF I NED 
36 1-65 

UNDEFINED 
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0.25 
0.50 
0.75 
1-00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 

= -7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11 -48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.06 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 

-24.61;- 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

8.42 
3.92 
9.20 

10.40 
5.08 
1 .u 
2.20 
7.00 
8.06 
2.82 
2.48 
2.60 
2.80 
5.88 
5.66 
5.76 
1 .% 
2.80 
5.24 

11.80 
4.26 

15.40 
17.26 
1 .38 
3.66 
2.66 
9.04 
5.70 
1.32 
1 .tI--- -- 
1 .42 
0.68 
0.96 
3.10 
1.38 
1 .n 
2.76 
4 .e  

0.13 1.51 

0.22 2.37 
0.18 1.76 
0.24 4.60 
0.09 6.39 
0.05 2.05 
0.12 1-63 
0 . a  3.43 
0.19 6.56 
0.24 9.42 
0.20 7.40 
0.16 5.47 
0.11 1.87 
0.19 3.26 
0.16 2.76 
0.15 7.59 
0.12 4.28 
0.12 2.25 
0.18 1.51 
0.21 4.88 
0.05 0.29 
0.08 0.48 
0.12 8.39 
0.07 1.88 
0.11 4.20 
0.13 1.43 
0.28 4.79 
0.13 9.66 

0.20 5,11 

-0f12' 
0.12 
0.11 
0.09 
0.12 
0.06 
0.10 
0.12 
0.22 

.- ~-~ ~- - 10x2 - 
8.43' 

15.58 
9.20 

' 3.73 
4.41 
5.70 

.. 4.27 
4.82 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.36 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.81 
0.83 
0.85 
0.87 
0.09 
0.91 
Oi93 
0.94 
0.96 
0.98 
1-00 
1.02 
1.06 
1.06 
1.08 

_ _ _ ~  ~- - 

s i l t y  send t o  sandy s i l t  
c lay 

s i l t y  sand t o  sandy s i l t  
s i l t y  d t o  sandy s i l t  

s i l t y  c lay t o  c lay 
c lay 

sandy s i l t  t o  clayey s i l t  
s i l t y  s a d  t o  sandy s i l t  
sandy s i l t  t o  clllyey s i l t  

c l w  
vdcf ined 

clay 
c lay 

s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

c lay 
s i l t y  c lay t o  c lay 

sandy s i l t  t o  clayey s i l t  
sand t o  s i l t y  sand 
s i l t y  c lay t o  c lay 

sand 
Send 

mdefined 
sandy s i l t  t o  clayey s i l t  

s i l t y  clay t o  c lay 
sand t o  s i l t y  send 
s i l t y  c lay t o  c lay 

vdef ined 

vdef ined 
&find 
vdef ined 

clayey s i l t  t o  s i l t y  c lay 
c lay 
clay 

s i l t y  clay t o  c lay 
s i l t y  c lay t o  c lay 

. ~ ._ wfia------= - 

.90 
UNDFND 

.90 

.90 
UWOFND 
UNDFND 
UWFMD 
7 0 4  
UNDFND 
UNDFNO 
UNDFND 
UNO FND 
UND FND 
60-70 
UNDFND 
UNDFND 
UNDFND 
UNDFNO 
UNDFND 
70-80 
UNDFND 
80-90 
80-90 
UNDFND 
UNDFND 
UNDFND 
60-70 
UND FND 
UND FND 

~ UNDFUD- 
UNDFND 
UND FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 

*4a 28 
UNDFD 39 

31 
.a 35 

UNDFD 36 
UNDFD 13 
UYDFD 9 
44-46 23 
UNDFD 32 
UNDFD 28 
UNDFD U)F 
UNDFD 26 
UNDFD 28 
40-42 20 
UNDFD 23 
UNDFD 23 
UNDFD 19 
UNDFD 19 
UNDFD 21 
42-44 30 
UNDFD 28 
44-46 31 
44-46 35 
UNDFD W F  
UNDFD 15 
UNDFD 18 
40-42 23 
UNDFD 38 
UNDFD UDF -uN-D-FD- _ _  - WF- 

UNDFD U)F 
UNDFD W F  
LWDFD W t  
UNDFD 16 
UNDFD 14 
UNDFD 17 
UNDFD 18 
WDFD 30 

UNDEFINED 
1.70 

UNDEFINED 
UNDE F 1 NED 

2.20 
.56 
.94 

UNDEFINED 
3.49 
1.20 

UNDEFINED 
1.10 
1.19 

UNDEFINED 
2.43 
2.47 

.81 
1.18 
2.24 

UNDEFINED 
1.81 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1.54 
1.11 

UNDEFINED 
2.c2 

UNDE F I NED 
. .  _-_ - - _ _  _. -~ __ 

UNO E FINED 
UNDEF I NED 
UYOE F I NED 
UWDEC I Y U )  

1.28 
.53 
.a 

1.13 
1.87 

'** Note: For interpretat ion purposes the PLOTTED CPT PROFILE should k used with the TABULATED WTWT from CPTINTRI ( v  3.02) O0** 



WUCY FLATS PLANT - UJ7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3 . 6  
3.50 
3.75 
4.00 
4.25 
4.50 
, -  

5.25 
,5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
0-M 
9.25 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 

8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.% 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.79 
24-61 
25.43 
26.25 
27.07 
27.89 
28.71 
29-53 
30.35 

7.38 

12.34 
2.40 
2.12 
9.30 
9.51 

12.00 
14.82 
4.36 
6.12 

14.62 
7.84 
1.98 
1.24 
2.80 
0.78 
0.56 
2.44 
1.02 
2.84 
3.06 
5.20 
3.06 
1.04 
0.38 
1 .oo 
0.80 
1.32 
2.26 
5.60 
2.18 
1.64 
5.58 
1.10 
1.56 
1.60 
0 , e  

10.50 

0.19 
0.25 
0.06 
0.25 
0.33 
0.24 
0.24 
0.14 
0.15 
0.58 
0.28 
0.09 
0.10 
0.18 
0.07 
0.11 
0.07 
0.08 
0.09 
0.10 
0.18 
0.16 
0.10 
0.07 
0.08 
0.10 
0.08 
0.07 
0.15 
0.14 
0.11 
0.14 
0.17 
0.10 
0.10 
0;M 
0.06 

1.51 
10.30 
2.59 
2.62 
3.44 
1.98 
1.62 
3.24 
2.34 
3.89 
3.55 
4.66 
7.91 
6.24 
8.55 

18.57 
2.90 
7.31 
3.18 
3.21 
3.36 
5.26 
9.62 

19.11 
8.24 

12.51. 
6.10 
3.21 
2.59 
6.12. 
6.82 
2.46 

‘15.52 
6.54 
6.13 

12-67 
. ‘0.54 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 
0.70 
D.R 
0.74 
0.76 
0.78 
0.80 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 .oo 
1.02 
1 .n 
1.06 

sand t o  s i l t y  sand 
&fined 

clayey s i l t  t o  s i l t y  c lay 
s i l t y  sand t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  

s a d  t o  s i l t y  sad 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  
sand t o  clayey sand (+) 

sandy s i l t  t o  clayey s i l t  
c lay 
c lay 
c lay 

vdef ined 
vdefined 

clayey s i l t  t o  s i l t y  c lay 
c lay 

clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  

c lay 
urdef ined 
vdef ined 
vdef ined 
vdef ined 

clay 
clayey s i l t  t o  s i l t y  c lay 
sandy s i l t  t o  clayey s i l t  

c lay 
clay 

sandy s i l t  t o  clayey s i l t  
vdef ined 

clay 
c lay 

L E f i d  
S M d  

.90 
UNDFND 
UYDFYD 

.90 
W F Y )  
.90 
rn 

W F Y )  
UYDFYD 
W F N D  
W F N O  
UXOFND 
UXOFYD 
UNDFND 
WDFND 
UNDFND 
UXOFND 
UXOFND 
UNDFND 
UNDFND 
UUDFND 
UNDFND 
UNDFND 
UWDFND 
UNDFND 
UNDFND 
WDFND 
W F W D  
UUDFND 
UNDFND 
UNDFWO 
W F Y )  
UNDFND 
UXOFND 
UXOFND 
!!!SF3 
60-7u 

.48 
UNDFD 
WQ) FD 

.48 
UYOFD 
46-48 
.48 

WDFD 
UYD FD 
UImFD 
UWD FD 
UWD FD 
UXD FD 
UNDFD 
WDFD 
UWDFD 
UND FD 
UND FD 
UWD FD 
UNDFD 
UWD FD 
UND FD 
UND FD 
UNDFD 
UNDFD 
WID FD 
UWD FD 
UNDFD 
UNDFD 
mFD 
WID FD 
WIDFD 
UWDFD 
UND FD 
UWDFD 
L !  E 
40-42 

31 
U)F 

11 
31 
38 
40 
37 
22 
24 

.so 
31 
20 
12 
28 

U)F 
W F  

12 
10 
14 
15 
21 
31 

U)F 
W F  
U)F 
W F  

13 
11 
22 
22 
16 
22 

U)F 
16 
16 

21 

l C I C  cy, 

W E F I N E D  
UNDEFINED 

.91 
W E F I N E D  

4.14 
WIDEFINED 
UNDEF INED 

1.88 
2.64 

UNDEFINED 
3.39 
.a4 
.51 

1.19 
UNDE F I NED 
UNDEFINED 

1.03 
.11 

1.20 
1.29 
2.22 
1.29 

UNDEF I WED 
UNDE F I NED 

UNDEF I WED 
UNDEFl W E D  

.52 

.93 
2.38 

.89 

.65 
2 . u  

ULlOEf INED 
.61 
.63 

r n E f  l W E 0  

, M C . * ” C L  
-L. .“U 

(*) overconsolidated or cemented 

*++ w-w F o r  i n te rpre ta t ion  purposis the PLOTTED CPT PROFILE should be used u i t h  the TABULATED OUTPUT frar CPTINTRI (v  5 . 0 2 )  oooo 



ROCKY FLATS PLANT - CUT LANDFILL 

(mtera) (feet) (W/ l f2 )  (M / l f2 )  ( X I  ( tat)  (X) (deg) (N) ( t s f )  
_________________I__-----------------------------------------------------------------------------------------------.--------------- 

.90 .48 19 UNDEFINED 0.25 0.82 5.74 0.10 1-78 0.02 s i l t y  send t o  sandy s i l t  
0.50 1.64 8.18 0.20 2.42 0.07 s i l t y  sand t o  sandy s i l t  m * 27 UNDEFINED 
0.71 2.46 5.40 0.27 4.98 0.11 s i l t y  clay t o  clay UYDFND WFD 36 2.34 
1.00 3.28 11.12 0.30 2.61 0.15 s i l t y  sand t o  sandy s i l t  rn 37 UNDEFINED 
1.25 4.10 11.48 0.29 2.46 0.20 s i l t y  sand t o  wuiy s i l t  .#) * 38 UNDEFINED 
1.50 4.92 12.26 0.17 1.34 0.24 sand t o  s i l t y  sand rn 46-58 31 W E F I N E D  
1.75 5.74 7.82 0.11 1 .u 0.29 o i l t y  md t o  san&y s i l t  70-80 44-46 26 UYDEFINED 
2.00 6.56 9.56 0.16 1.62 0.33 a i l -  awxl t o  sandy s i l t  80-bo 44-46 32 W E F I N E D  
2.25 7.38 13.12 0.51 2.33 0.38 s i l t y  sand t o  scndy s i l t  80-go 46-48 44 W E F I N E D  
2.50 8.20 3.80 0.20 5.27 0.42 clay LRlDFUD UYDFD 38 1.63 
2.75 9.02 1-30 0.09 6.79 0.46 clay UNDFND UNDFD 13 .54 
3.00 9.84 4.24 0.20 4.72 0.51 s i l t y  clay to  clay UNDFND WDFD 28 1-82 

3.50 11.48 1.m 0.04 2.18 0.60 sandy s i l t  t o  clayey s i l t  WDFND UNDFD 8 .83 
3.25 10.66 0.W 0.10 10.42 0.55 m d e f i n d  W F N D  UNDFD UDF UNDEFINED 

3.75 12.30 5.04 0.10 1.91 0.64 s i l t y  sand t o  sandy s i l t  50-60 40-42 17 UNDEFINED 
4.00 13.12 3.86 0.17 4.32 0.66 s i l t y  clay t o  clay LWDFND UNDFD 26 1.65 
4.25 13.94 3.26 0.10 2.97 0.68 clayey s i l t  t o  s i l t y  clay UNDFIID UNDFD 16 1.37 
4.50 14.76 2.86 0.06 2.13 0.70 sandy s i l t  t o  clayey s i l t  LWDFND UNDFD 11 1.21 
4.75 15.58 2.26 0.05 2.17 0.72 sandy s i l t  t o  clayey s i l t  UYDFND UNDFD 9 .% ------------____-_-_____________________------------------------------------------------------------------------------------------- 

D r  - A l l  sends (Jmiolkowski e t  at. 1985) PHI - Robertson nd Capanella 1983 Su: Nk= 24 

*- Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT f rca CPTINTRl (v 3.021 -** 



Roa(l FLATS PLANT - W7 U Y D F I L L  

Contractor : TERRA TECH .- SU Location : 0 1 m  Page No. 2 

I 9.75 
I 10.00 

10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.15 
12.00 
12.25 
12.50 
12.75 
13.0 
13.25 
13.50 
13.15 
14.00 
14.25 
14.50 
11 7 5 .  

1 

1>.25 
15.50 
15.75 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.n 
38.55 
39.37 
40.19 
41.01 
41.83 
42.65 
43.47 
54.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 

5.92 
6.56 
4.10 
9.70 
8.60 
3.60 
6.% 
1.22 
1.42 
1.64 
1 .% 
4.54 
2.16 

2.60 
2.% 
6.64 
5.80 
5-14 
6.26 
7.54 
6.40 
5 -36 
5.08 
5.16 

i .n 

0.09 
0.12 
0.14 
0.28 
0.24 
0.24 
0.31 
0.10 
0.08 
0.09 
0.14 
0.13 
0.14 
0.16 
0.18 
0.19 
0.26 
0.38 
0.36 
0.40 
0.55 
0.51 
0.45 
0.41 
0.36 

1.43 
1 .n 
3.37 
2.79 
2.72 
6.54 
4.33 
8.20 
5.60 
5.62 
8.79 
8.03 
6.54 
8.82 
6.72 
6.43 
3.90 
6.43 
6.87 
6.30 
7.16 
7.82 
8.16 
7.88 
6.77 

1.19 
1.21 
1-22 
1.24 
1.26 
1 .a 
1 .30 
1.32 
1 .34 
1.36 
1.37 
1.39 
1 A 1  
1 .Q 
1.45 
1.47 
1 A 9  
1 .so 
1.52 
1-54 
1.56 
1.58 
1.60 
1 .62 
1.64 

s i l t y  sand t o  m d y  s i l t  
s i l t y  sand t o  s a d y  s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  

c lsy  
clayey s i l t  t o  s i l t y  c lay 

vdefind 
C l s r  

c lay 
udefind 
vdcfined 

clay 
vdef ined 

clay 
clay 

clayey s i l t  t o  s i l t y  clay 
very s t i f f  f i ne  grained (*) 

clay 
very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  grained (*) 
very s t i f f  f i ne  grained (*) 

vdcf ined 
clay 
c lay 

50-60 
50-60 
W F W O  
UWDFUD 
UYDFY) 
W F t Q  
UllDFUD 
W F Y )  

W F l O  
W F Y )  
W F Y )  
W F Y )  
UYDFND 
uIK)FND 
UNDFND 
UMDFWO 
WDFND 
UNDFND 
W F N D  
UNDFND 
UWDFND 
UNDFUD 
UNDFND 
UWDFND 
WDFND 

36-38 20 
38-40. 22 
WFD 21 
UYDFD 39 
WFD 34 
mFD 36 
UYDFO 35 
u)IDFD W F  
UYDFD 14 
u#)FD 16 
WFD W F  
UWDFD W F  
WFD 22 
WFD W F  
UNDFD 26 
UWDFD 30 
mFD 33 
mFD .so 
UNDFD .so 
UNDFD >SO 
WDFD >SO 
UNDFD >SO 
WDfD W F  
UWOFD >so 
UNDFD >SO 

UNDEFINED 
UNDEF I NED 

1.R 
4.14 
3.66 
1 .a 
2.93 

W E F I N E D  . s3 
.62 

UYDEFINED 
UNDEF INED 

.84 
UNDEFINED 

1.03 
1.18 
2.78 

UNDEFINED 
2.13 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

2-09 
2.12 

Dr - A l l  sands (Jeaiolkowski e t  at. 1985) PHI  - Robertson and Caapenlle 1983 Su: Nk= 24 

(*) overconsolidated or canented 

*** Note: For  interpretat ion purposes the PLOTTED, CPT PROFILE should be used with the TABULATED OUTPUT f ran  CPTINTRI (v  3.02) **** 



ROCKY FLATS P U N T  - oU7 LANDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.M 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.91 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 

24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

23.79 ~ 

8.56 
4.?4 
5.04 
6.32 
5.66 
3.80 

10.02 
12.38 
8.10 
3.04 
3.M 
5.06 
0.98 
2.66 
4.38 
8.52 
5.92 
2.22 
3.38 
4.14 
2.88 
1.88 
3.72 
2.88 
5.28 
4.18 
1.10 
2.76 

4.84 
2.26 
2.06 
2.96 
1.56 
3.54 
6.36 
2.98 
7.32 

- 2 . g  

0.10 
0.18 
0.09 
0.15 
0.09 
0.10 
0.09 
0.40 
0.33 
0.20 
0.11 
0.19 
0.12 
0.08 
0.22 
0.29 
0.38 
0.20 
0.15 
0.23 
0.08 
0.12 
0.10 
0.08 
0.08 
0.12 
0.04 
0.10 

0.21 
0.13 
0.15 
0.12 
0.13 
0.16 
0.17 
0.16 
0.18 

.. ~ 0.11- 

1.19 
3.64 
1.67 
2.27 
1.59 
2.53 
0.90 
3.17 
4.05 
6.52 
3.02 
3.68 

11.81 
3.10 
4.88 
3.29 
6.36 
8.84 
4.24 
5.40 
2.86 
6.16 
2.58 
2.59 
1.41 
2.86 
3.57 
3.11 
3.95 
4.34 
5.82 
7.05 
3.91 
7.92 
4.32 
2.65 

. e5.27 
2.41 

- 

0.02 
0.07 
0.11 
0.15 
0.20 
0.21 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 ,oo 
1.02 
1 .a 
1.06 
1.08 
1.09 
1.11 
1.13 
1.15 
1.17 

clayey 8 

s i l t y  
sandy s i  

sand t o  s i l t y  sand 
clayey s i l t  t o  s i l t y  c lay 
s i l t y  s a d  t o  sandy s i l t  
s i l t y  s d  t o  sandy s i l t  
s i l t y  send t o  smdy s i l t  
sandy s i l t  t o  clayey o i l t  

eand t o  s i l t y  sand 
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay 

c lay 
clayey s i l t  t o  s i l t y  c lay 
clayey s i l t  t o  s i l t y  c lay 

vdcf intd 
clayey s i l t  t o  s i l t y  c lay 

s i l t y  c lay t o  c lay 
sandy s i l t  t o  clayey s i l t  

very s t i f f  f i n e  grained (*) 
vdef ined 

s i l t y  c lay t o  c lay 
c lay 

clayey s i l t  t o  s i l t y  clay 
c lay 

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  send t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  

s i l t y  c lay t o  c lay 
clayey s i l t  t o  s i l t y  c lay 

s i  l t y  clay-to cJay = 

clayey s i l t  t o  s i l t y  c lay 
clay 
c lay 
l t  t o  s i l t y  c lay 
c lay 

clay t o  c lay 
t to  clayey s i l t  
c lay 

sandy s i l t  t o  clayey g i l t  

.90 
UUDFWD 
70-80 
80-90 
70-80 
UWDFYD 

UWOFYD 
U(DFMD 
UWDFND 
UNDFMD 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UWDFND 
UWOFND 
50-60 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFMD 
UNDFND 
UNDFND 
UNDFWD 
UNDFND 
W F N D  
UWDFM) 
UWOFMD 

80-w 

.48 
UND FD 
46-28 
46-48 
61-46 
UYDFD 
46-48 
UnDFD 
UUDFD 
UYD FD 
UNDFD 
UUDFD 
UNDFD 
UNO FD 
LJND FD 
UWOFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UWDFD 
UWO FD 
UND FD 
UDFD 
38-40 
UND FD 
UNDFD 
UND FD 

21 
24 
17 
21 
19 
15 
25 
50 
41 
30 
17 
25 

UDF 
13 
29 
34 

~ 5 0  
UDF 
23 
41 
14 
19 
15 
12 
18 
17 
7 

14 

UNDEFINED 
2.05 

UNDEFINED 
OWOEF IMED 
UNDEFINED 

1.66 
UYOEF I NED 

5.37 
3.50 
1.30 
1.47 
2.18 

UNDEFINED 
1.13 
1.87 
3.67 

UNDEFINED 
UNDEFINED 

1.43 
1.76 
1.21 
.77 

1.57 
1.20 

UNDEFINED 
1.77 

.G2 
1.15 

UNDFO ~ 18 =. -1 .ll _ -  

UNDFD 24 2.05 
UNDFD 23 .92 
UNDFD 21 .83 
UNDFD 15 1.22 
WDFD 16 .61 
uam 24 1 .47 
mFD 25 2.70 
UWOFD 30 1.22 
UNDFD 29 3.11 

I** Mote: For interpretation puposas the PLOTTED CPT PROFILE should be used with the TABUUTU) WTPW from CPTIMTRl (v  3.02) **** 



Contractor : TERRA TECH - SY Location : OOPQU Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12-25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37. n 
38.55 
39.37 
40.19 
41 .Ol  
41.83 
42.45 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 

8.74 
2.92 
2.91 
2.20 
3.94 
6.56 
3.08 
2.74 
3.48 
4 38 
3.% 
3.46 
3.40 
4.42 
3.66 
3.80 
3.s  
4.12 
7.58 
6.80 

0.47 
0.26 
0.15 
0.14 
0.13 
0.14 
0.19 
0.14 
0.15 
0.20 
0.27 
0.27 
0.30 
0.37 
0.25 
0.30 
0.34 
0.27 
0.48 
0.44 

5.23 
8.74 
5.01 
6.42 
3.19 
2.15 
5.99 
5.16 
4.34 
4.m 
6.64 
7.66 
8.66 
8.26 
6.81 
7.64 
8.79 
6.38 
6.24 
6.30 

1.19 
1.21 
1.22 
1.24 
1 .a 
1 .a 
1 .30 
1 .32 
1 .34 
1.36 
1.37 
1.39 
1.41 
1.43 
1.45 
1.47 
1.49 
1 .so 
1 .52 
1:sg 

vary s t i f f  f ine  grained (9 
udsf id 

clay 

clay 
clayey ri lt  to s i l t y  clay 
s i l t y  rad to  s i l t  

C l Y  

C l Y  

s i l t y  clay to clay 
s i l t y  clay to clay 

clay 
clay 

vdcf id 
udsfimd 

clay 
clay 

&fined 
clay 

wry s t i f f  fine O r a i d  (*) 
wry s t i f f  f ine grained (*) 

>SO W E F I Y E D  
UDF WDEFIYED 

29 1.20 
22 .a 
to 1.63 
22 UWEFIWEO 
31 1.25 
27 1.10 
23 1.42 
29 1 .a1 
40 1.63 
35 1.41 

UDF UNDEFINED 
UDF UNDEFINED 
37 1 .49 
39 1.58 

UDF UNDEFINED 
41 1.69 

>SO UNDEFINED 
.SO UYDEFIYED 



0.25 
0.50 
0.75 
1.00 
1.25 
1 S O  
1 .75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7. 75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.91 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .a 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
20.71 
29.53 
30.35 
31.17 

4.38 
5-16 
5.24 
3.26 
4.34 
3.40 
3.34 
2.74 
4.40 
8.78 
20.88 
9.46 
6.86 
8.28 
4.62 
2.52 
1.36 
1.90 
2.62 
9.40 
9.36 
2.62 

10.50 
5.10 
6.10 
3.60 
3.32 
5.42 

11.02 
7.64 
3.26 
6.86 
5.16 
1 .80 
6.06 

13.12 
4.88 
3.06 

0.05 
0.11 
0.08 
0.03 
0.05 
0 . a  
0.06 
0.05 
0.10 
0.11 
0.29 
0.36 
0.27 
0.29 
0.13 
0.07 
0.06 
0.06 
0.04 
0.05 
0.11 
0.08 
0.06 
0.22 
0.06 
0.09 
0.06 
0.11 
0.27 
0.10 
0.20 
0.27 
0.10 
0.16 
0.15 
0.11 
0.50 
0.28 

0.72 
2.18 
1 S O  
0.90 
1 .os 
0.87 
1.65 
1.65 
2.23 
1.21 
1.35 
3.78 
3.92 
3.48 
2.68 
2.65 
4.33 
2.89 
1 S O  
0.48 
1.17 
3.15 
0.56 
4.27 
0.93 
2.45 
1.83 
2.03 
2.39 
1.28 
5.90 
3.80 
1.98 
8.72 
2.49 
0.64 

8.98 
, .9.97 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 .oo 

1.04 
1 .w 
1 .a 
1.09 
1.11 
1.13 
1.15 
1.17 

-1,02 

s i l t y  sand t o  sandy r i l t 
Sandy s i l t  t o  clayey s i l t  
s i l t y  sand t o  sandy s i l t  
s i l t y  a i d  t o  sandy s i l t  
s i l t y  oand t o  sandy s i l t  
s i l t y  und t o  a a d y  s i l t  
und/ rilt t o  clayey s i l t  
scndy s i l t  t o  clayey s i l t  
smcty s i l t  t o  clayey s i l t  

s a d  t o  s i l t y  d 
BBnd to  s i l t y  sand 

sandy rilt to  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  clay 

clay 
clayey s i l t  t o  s i l t y  clay 
sandy s i l t  t o  clayey s i l t  

Send 
send to s i l t y  8Md 

clayey s i l t  t o  s i l t y  clay 
Sand 

clayey rilt t o  a i l t y  clay 
sand t o  s i l t y  sand 

sandy s i l t  t o  clayey s i l t  
sa* s i l t  t o  clayey s i l t  
s i l t y  sand t o  sendy s i l t  
s i l t y  sand t o  senb/ s i l t  

send t o  s i  l t y  sand 
clay 

clayey s i l t  t o  s i l t y  clay 
s i l t y  sand t o  sandy s i l t  

vdafined 
s a d y  s i l t  t o  clayey s i l t  

nmfi 
vdaf id 
vdaf id 

m .48 . 
UNDFY) WDFD 
80-90 46-48 
60-70 44-46 
60-To 44-16 
50-60 42-44 
W F Y )  WFD 
UNDFY) UWDFD 
W F N D  WFD 
To-80 44-46 

.90 46-48 
WDFND UNDFD 
WDFND UWDFD 
WOFND WDFD 
UIIDFYD UNDFD 
UNDFND UNDFD 
W F Y D  UNDFD 
W F N D  WDFD 
W F N D  WDFD 
60-70 40-42 
60-70 40-42 
LUIDFND UNDFD 
To-80 40-42 
UNDFLID UIIDFD 
50-60 38-40 
UllOFYD UWDFD 
UNDFND UNDFD 
50-60 36-40 
70-80 40-42 

15 
21 . 
17 
11 
14 
11 
13 
11 
18 
22 

~ 5 0  
38 
34 
33 
18 
13 
14 
10 
10 
19 
23 
13 
21 
26 
15 
14 
13 
18 
37 

- -  50-60 - =  

WDFND 
UNDFYD 
40-50 
WOFYD 
UNDFUD 
70-80 
W F N D  
UDFND 

36-40 
UNDFD 
UNO FD 
36-38 
mFD 
WFD 
40-42 
UYDFD 
m m  

-19 
33 
34 
17 

U)F 
24 
26 

U)F 
U)F 

UNDEFINED 
2.23 

UNDEFINED 
UNDEFINED 
UWDEFINEO 
WDEFIYED 

1.44 
1.17 
1.89 

W E F I N E D  
UNDEFINED 

4.00 
2.96 
3.57 
1.98 
1.06 
.56 
.79 

1.10 
UNDEFINED 
UNDEFINED 

1.10 
WOEFINED 

2.17 
UNDLF I NED 

1.51 
1.39 

UNDEFINED 
UYD€FINED 
WDEf I NED 

1.36 
2.92 

W E f  IYED 
WDEf I Y E D  

2.57 
WOEf IYED 
UYDLf IYED 
WOLf I U D  

@- Note: F o r  interpretation p~rposcs the PLOTTED CPT t'ilOFlLE should be used with the TABULATED QnWT fraa CPTINTPl (v  J.02) -** 
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ROCKY FLATS PLANT - aJ7 LANDFILL 

Contractor : TERRA TECH - SU Location : 00895(3 Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11 .so 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17-25 
17.50 
17.75 
18.00 
18.25 
18.50. 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 

31 .w 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.73 
38.55 
39.37 
40.19 
41 -01 
41 -83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.15 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55 .TI 
56.59 
57.41 
58.23 
59.06 
59.88 
60.70 
61.52 
62.34 
63.16 
63.98 
64.80 
65.62 

2.66 
3.76 
5.06 
4.88 
3.70 
1;66 
3.34 
4.26 
3.74 
4.a 
5.44 
5.52 
8.46 
8.10 
6.32 
4.84 
6.20 
6.10 
5.02 
3.66 
4.06 
4.00 
3.20 
3.22 
4.16 
3.w 
3.82 
3.26 
3.80 
4.06 
4.48 
4.12 
3.08 
2.92 
2.38 
2.04 
2.14 
3.12 
4.64 
5.18 
5.38 
6.22 

0.06 
0.07 
0.09 
0.10 
0.09 
0.07 
0.09 
0.11 
0.14 
0.13 
0.18 
0.23 
0.25 
0.18 
0.19 
0.21 
0.25 
0.23 
0.24 
0.23 
0.23 
0.23 
0.20 
0.20 
0.20 
0.20 
0.19 
0.20 
0.21 
0.21 
0.21 
0.20 
0.20 
0.19 
0.17 
0.16 
0.17 
0.16 
0.21 
0.20 
0.23 
0.23 

2.29 
1 .R 
1.71 
1.93 
2.39 
4.14 
2.64 
2.49 
3.57 
2.99 
3.28 
4.09 
2.95 
2.13 
2.92 
4.26 
3.92 
3.67 
4.69 
6.27 
5.51 
5.59 
6.13 
5.97 
4.67 
4.86 
4.98 
6.02 
5.32 
4.98 
4.56 
5.62 
6.50 
6.38 
7.09 
7.79 
7.61 
4.91 

, . 4.36 
3.79 
4.16 
3.69 

1.19 
1.21 
1.22 
1.24 
1.26 
1.28 
1 .u) 
1.32 
1.34 
1.36 
1.37 
1.39 
1.41 
1.43 
1.45 
1.47 
1.49 
1.50 
1.52 
1.54 
1 .% 
1.58 
1.60 
1.62 
1-64 
1.65 
1.67 
1.69 
1.71 
1.73 
1 .E 
1 ;TI 
1 .n 
1.80 
1.82 
1.84 
1 :as 
1.88 
1-90 
1.92 
1.93 
1 .% 

sandy s i l t  t o  clayey s i l t  
sandy s i l t  t o  clayey s i l t  
s i l t y  I d  t o  sandy s i l t  
s i l t y  sand t o  sandy s i l t  
s a d y  o i l t  t o  clayey s i l t  

s i l t y  c lay  t o  c lay  
(I(yIc(y 8 i l t  t o  clayey s i l t  
san&y siLt to  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay  
OBndy s i l t  t o  clayey s i l t  
sandy o i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay  
sardy s i l t  t o  clayey s i l t  
s i l t y  s d  t o  sandy s i l t  
sandy s i l t  t o  clayey s i l t  
clayey s i l t  t o  s i l t y  c lay  
clayey s i l t  t o  s i l t y  c lay  
clayey s i l t  t o  s i l t y  c lay  

s i l t y  c lay t o  c lay  
c lay 
c lay 
c lay 
c lay 
c lay 

s i l t y  c lay t o  c lay  
s i l t y  c lay t o  c lay  

c lay 
c lay 
c lay 

s i l t y  c lay t o  c lay  
s i l t y  c lay t o  c lay  

c lay - - - 
clay 
c lay 
c lay 
c lay 
d a y  
clay 

s i l t y  c lay t o  c lay  
clayey s i l t  t o  s i l t y  c lay  
clayey s i l t  t o  s i l t y  c lay  
clayey s i l t  t o  s i l t y  c lay  

UNDFND UNDFD 
UYDFND UNDFD 
40-50 36-58 
40-50 36-38 
W F Y )  U D f D  
W F N D  UYDFD 
UYDFY) UYDFD 
WIDFY) UYDFD 
W F Y D  mFD 
WPm UNOFD 
UllDFND UDFD 
UUDFY) W F D  
UWoFllD UYDFD 
50-60 38-40 
UWDFND UWDFD 
UllDFND UNDFD 
ULlDFND UNDFD 
UNDFND UNDFD 
UYDFND UNDFD 
UNDFND UNDFD 
UNDFND UWDFD 
IRlDFND UWDFD 
UUDFND UYDFD 
UNDFND UNDFD 
UNDFND UYDFD 
UWDFND WDFD 
UUDFYO UNDFD 
UNDFND WFD 
WDFND WDFD 
UNDFND UNDFD 
UNDFND UWOFD 
UNDFND WDFD 
UNOFND UNDFD 
UNDFND W F D  
LRiDFyD WDFD 
UNDFND mFD 
UUDFW UNDFD 
UNDfYO UWDFD 
m F W  UWOFD 
UWOFWD UNDFD 
UWOFWO WDFD 
UNDFND UWOFD 

11 1.08 
15 1-56 
17 UNDEFINED 
16 UNDEFINED 
15 1.53 
11 .65 
13 1.37 
17 1.76 
19 1.54 
18 1 .a 
22 2.27 
26 2.31 
34 3.58 
27 UNDEFINED 
25 2.65 
24 2.00 
31 2.59 
31 2.55 
33 2.07 
37 1 .48 
41 1.65 
40 1.63 
32 1.28 
32 1.28 
28 1.69 
26 1.60 
38 1.54 
33 1.29 
38 1.53 
27 1.G 
30 1.82 
41 - 1.66 -= 

31 1.20 
29 1.13 
24 .90 
20 .75 
21 .79 
31 1.21 
31 1.87 
26 2.11 
27 2.19 
31 2.55 

D r  - A l l  aand~ (Jaiolkowski  e t  at. 1985) ?HI - Rokrtsan nd Ceapanlla 1983 Su: Nk= 24 

'*** Mote: For interpretat ion purposes the PLOTTED CPT PROFILE should be used uith the TABULATED QnWT from CPT1WTR1 (v  3.02) -** 
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[Rmm usXIp11m 
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No core remoining o f te r  somplin f i e l d  descr ipt ion - Cloy, 

Not bedded moist 
Silt Sond Grovel mixture Ye1 9 owish b r o m  to  dork brom 

No core recovery 111 2’-12 0’1 , 

No core remoining ofter sompling f i e l d  descr ipt ion - Some 
os obove 

No core recovery I13 0’-14.0’1 

No core remoining ofter‘sompling f i e l d  descr ipt ion - Some 
os obove HI th increasing grovel content 

No core recovery I15 I’-16 0’1 

~ - - 
~ - - - -  ~ .~ - . _  

No core remorning o f t e r  sompl ing F i e l d  descr ipt  ion - Some 
os obove 

No core recovery I16 9’-18 0’1 

o f te r  somplin F ie ld  descr ipt ion - 

col iche present ot  bose, moist 
i It ond Sod 1 roun to dork broun Not 

-. _ _ _ _  
No core recovery 119 0’-20 0’1 
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No core remoinin ofter sanpling F ie ld  descrt tion.- Sandy 

SI I 
Gravel to Grovel 9 y Sand Dark brom to stroq 1 rom, 

-try 0.6’-2 0’ 

itl Sandy Grovel light o l i v e  brom 12.5 Y 5/91 to strong brow 
17 5 YR 5/61, Coarse to f i n e  wove1 1nox:l 1/2”. meon:l‘diom~ 

No core recovery I3 8’4 0’1 
No core remoini o f te r  sanplin f i e l d  description - Sandy 
Gravelly Cloyl 7 o ive yop: nois 9 

.No core recovery I5.3’-6.0’1 
._. . . 

~ ~~ 

No core remainin ofttr sompl in F ie ld  description - 

brow i ssive, not bedded, moist 
Grovel I Silt o n! Sand mixture 91 ery I tght brorrn to 01 ive 

No core remoining ofter somplin F ie ld  description - Cloyey 

moist 
Sandy Grovel Olive to yellowis ;1 brown Hossive, not bedded, 

No core recovery 19 6’-10 0’1 
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CLAYSTONE Cloystone u i t h  some carbonaceous moteriol Very dork groy 
110 i R  1/11 Parosity-5%-15%, no cement, s l i g h t l y  f r rcb le ,  
contoins block corbonoceous frogs of  vor ioble s ize Iup to 
coorse sondl k i th  one t h i n  bed contoinin coo l - l i ke  carbon- 
cceous f r o  Rents Not fractured, trace o 1 CoCO3 Hoist 

-:.- - /- - 921 Cloy, 9 1 silt, ond 3% ccabonoceous moteriol 
:::y - 7 SILTY CLAISICNE SI I ty Clo stone Groyish broun I2 5 Y 5/21 to  I ight  0 1  ille ".._ - /- - brom 12 !i Y 5/41 t lot t led co lo r in  poros1ty(5%~ no cemen! 

not f r i d I e = t r o c e  of C ~ C O ~  o t  3 1, t ioswe, not f r a t i u i z i  .: -/ - -7 
noist 70% h y  and 3OX si  I t  
lotol Depth 46 0' 

. . . . - -  . --  
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- . . _ _ _  .--- - . _ _ -  - . . - - -  - .  - .  -- - . . - - -  . - - -  . . _ _ _  ._ -_  CLAYSTONE Some os intervol obove (29 1’-36 0’1 - - - * .  . - ..--- . - . _ _ -  .- - - .--- . . - _ -  - . _ _ _  - . - - -  - . .  
- - .  .. - 

- - * _ -  - - 1 CLAYSTONE 

CLAYSTONE 

. 
S o e  os obove with fe-stone concretions ((1 1/Z0 dioml ond 

Claystone m e  as interval 29 1 l - 3 6  !I’ dove 

- . . _ _ _  .--- . . - - -  . _ _ _  . - - -  .- - - . - - -  - - bright orony stoining from 38 9’-39 5’ - . - 
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fiKKM SI I!! Cloystone 11 t brounish jroy 12 5 Y 6/21 to I ight 
rellouish brow 12 !! Y 6/31 Pomsitv~20%-251 no cement 
\ lghiy to mcderotely frtoble, mossivk, not fr‘octured - 6ut 
rat IS broken by d r i l l i n g  increosing silt content u i t h  
a$dh 75% Cloy and 251 si It 

I CLAYSTONE Cla stone u i th  some si It 01 ive gra 15 Y 9/11 to dork groy 
I5 !R 4/11 Porosi t i s  vorioble, 5 i n  undisturbed cloy- 
stone, up to 2OX in\ueathered ORE, no cenent, s l i  tly to 

tkou out KlIO kot bedded massive Hottled color 
moderately fr iable troce o f  carbonaceous moteriol t ispersed 

vorio t ions, not fractured hist 90% Cloy ond 1OX silt 
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No core remoinin a f t e r  son ling F i e l d  descr ipt ion - 
. Si I ty grovel-son 9 1  mixture ork brown Grovel moximwa diom 

>I", rounded, increosin c l o  content belou l.l', moist 
( h p l e  duplicote iH700kST l!'-15'1 

n -  

Somole recoverv 1.15'-1.4' 
il Some os obove 

No core recovery 1 5'-2.0' 
1 

1 Gravelly Claye Sand R e d  12 5 YR 4/61 to  very dusky red  
I2 5 YR 5/21 Eoorse to f i n e  qrovel Imox-2", meon-1 d i d  

Somple recovery 2 451-2 7' 
1 

I 

See description belou, SUM as 4 0'3 9' 
No core recovery 2 8'-4 0' 
Sondy Grovel with some silt light o l i v e  broun 12 5 Y 5/31 
h r s e  to f i n e  grovel ~mox-3", meon-1 112'' d i d  and very 
f i n e  to c w r s e  sod i n  s i l t y  c loy matrix, Hell grcded 
Grovel m y l a r  to subrounded ond composed o f  quortzi t e  
groni te, pegmot I te, and schist  Subongular to subrounded 

- sand co osed o f  quartz, fe lds  or, rock f r o  s. Not bedded ~ - - - - 
tloist 8 ! Grovel, 40% sad, 6 1 %  silt, ond 2 cloy 
No core recovery 5 9'-6.0' 

I. Some os obove 
ISomple dupl c o t e  lH70050ST 6 0 ' -7 9'1 

No core recovery 7 9 ' 4  0' 

1 
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SC Grovel I Sond HI th si1 t and cloy Very dork grayish broun 
110 YR %?I k ~ o r s e  to f i n e  sand Imeon-find uith coarse to 

of dork minerals Grovel 
$urd s u b m y l o r  to sub- 

o f  quortzi te ond I neous 
SI ight ly moist 1 1 16 Grovel, 

No core recovery I0:7'-2.0'1 

Grovelly CI ey Sond Groyish brown 12 5 5/21 dark groy- 
ish broun I Y 4/31 and dork reddish y I2 5 \R 4/61 
staining Coarse to f i n e  sond l m e m f i n e  11th coarse to 
f i n e  grovel Sod subongulor to subromded, conprised of 
quartz and o troce of dork minerols and rock frogs Grovel 
subongulor to subrounded, conprised o f  igneous rock f r o  s 

No core recovery I2 9'4 0'1 
Grovel I Sod light 0 1  ive broun 15 Y 5/31 to 0 1  ive brotrn 
15 Y dl, becaniy dcrk ye1 lowish broun 110 YR 9/61 at 
bose Sond c o r %  o f ine 1mean-f inel Grovel coorse to f i n e  
I m a x z l ' ,  mem-1" dim1 Sond subongulor to  subrounded, coinprised 
of quortz uifh G troce of dork minerols and rock fr 5 

tgnwus rock f r o  5 Not bedded poorly sorted S l igh t ly  
ipoist 3216 Grave?, 50X sand, 7% cloy, ord 11% si I t  

7 

and uor tz i te  Not bedded oorly sorted Slightly mots 9 - 
15I !ravel, 63% sand, 1 4 f c  e oy, ond 8% silt 

i SI' 

SH 

Crave1 subongulor to subrounded comprised o f  quortzi 7 e and 

Sandy Grovel Dark  e l  louish broun 110 YR 4/41 HI th very 
dork ofov 12 5 YR Nil cobbles horse to  f i n e  orovel Imox~ 

I 
No core recovery I7 1'-8 0'1 
Same os obove See description 6 0'-7 1' GC 

No core recovery 18.8'-10 0'1 
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?@TONE Sandstone HI th sone si I t  Gray 15 Y 3/11 to very dork ray 
15 Y 6/11, ver f ine to f ine sand, sone s i  It, sme cor 0 on- 
oceous materio 1 He1 I sorted, subon ulor to subrounded, 
wosi t : 151-bl depending on si I /carbonaceous content, 

!race (lr Calx13 ceent, noderotely to h i g h l y  friable, m in l y  
uortz md mfic ninerols Ipyroxene, oxides, hornblende? P,,,II, trace of rose guartz [no micos, f e ~ k p o r s ~  f ine ly  

lominoted ad cross-Iminoted, wrbmoceous layers ark bd- 
ding surfaces, cross laminae are trw sh d and Ned e 
sh d COCO3 io re obundunt belou 65 a ’ r  ’ 85 Sond ond 4 51 s i  I t  
66 F-66 5’ Sulfides present, disseminoted on bedding surfoce 
lpyri te/cholcopyritel 

9 

ANDY SILTSTONE Smd Si I tstone H I  th sone cloy Very dork groy 15 Y 3/11 

moftc O X J ~ S ,  prnslty = -51, smp to ?mcp [,,!I ca~t cs 
col iche, sone corbonoceous Bwteriol Beddin oppeors dis- 

P k Son dy is f ine grained, corn sed dominantly of uartz and 

turbed, convoluted Hoist 251 Sod, 601 si 9 t, ond 15% cloy 

iI1U BAYSTONE Si I ty Cloystone Ver dark gray 15 Y 3/11 LOW rosity 11011 
no cerent, trace of 6 dO3, sliqhtly to ran-frio go le, 
trace of carbonaceous Roterid” A ‘eors mossive with rore 

not fractured lloist 7 l l  Cloy ond 30% silt 
lominae mwked by ccrbonoceous om P er io l  on bedding surface, 
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SANOY SILTSTONE Sandy Si I tstone HI th sone cloy O o r k  ish broun 12 5 Y 
4/21 to 1 1  ht yellowish b row I2 5 Y !!I and 01 ive yellow 
12 5 Y 616Q Very f i ne  sod, well sorted subangular 
orosit 2‘5l-301, no cenent, hi$ly f r i ob le  No bedding or herd systmot ic structures ore apparent, f e  stoins on 

irregulor surfaces ive mottled appearonce 20% Slmd 
55! SI It, ord 25% c 9 oy 

SIllY RAYSTONE See descr ip t im belou Sam os intervol  43 0’-45 8’ 
No core recovery 142 1 ’ 4  0’1 

XllY ClAYSTONE SI I ty Cloystone Very dork grayish brmn I2 5 Y 3/21, HI th 
trace o f  corbonoceous fioteriol ond fe  stains lo1 ive ve l l od  - 

/ 

and trace o f  fe-stone nodules loround 44’1, porosity’: IOI- 

color h e r  dork ond dark groyish brow1 present t loist 2 1 1 
151, s l i gh t l y  to maderotely f r iob le  lominae of controst in 

Silt and d I cloy 

No core recovery I97 8’49.0’1 

JU 
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;ILTY [XAYSTONE si I ty Chystone wi th o troce of smd Ver fine sond occurs 
on1 wi t h i n  si I t  beds Groyish brown I2 5 Y 5/21 to  01 ive 

grown 12 5 Y 5/41 below 33 2', nore strongly f e  stoined 
above 33 0' UelI to  moderotely sorted, orosity vories from 
108 in cloy-r ich beds to 20% in s i l t - r i c  1 beds with sand, 
moderotely to highly friable, moinly cloystone above 32 8' 
and incremino si I t  content HI th deoth HI th o mox si I t  

e l  r 1  ow I2 5 Y 61 I d o v e  33 2', grayish brom t o  I ight 01 ive 

content o f  40! Uovy lominotions, very t h i n  beds Hoist 51 Sond, 
?OX cloy,,ond 298 silt 

LAYEY SiliSiX Clove SI I tstone ~i th jome Sod Si1 tstone Groyish b r o w  

d e ;  I to moderotely sorted subongulor, p o r o g t y  251, no 
:sent, moderotel to highly f r i o b l e  No systenotic struc- 
:res, m plonor i d i n g  apparent, f e  stoins along i r regulor 
j r f o c e s  ive Bott led appearonce no is t  10% Sand, 70% s i  It, 

ii 5 T 5/21 to 0 1  iye y d  IOH 12 5 Y 6/61, very f ine sond 

lld 2011 c 9 oy 

~ - 

MOY SIIELM Smdy Si l tstone uith sow cloy Oork ish brown 12 5 Y 
9/21 to I I ht ye1 lowish brom 12 5 Y 8 ond ol ive ye1 low 
12 5 Y 6/69 Very f i n e  sand, well sorte s h m y l o r  
m i t  -25%-3O!, no cement, highly fri I le No bedding or 

!njerra[ systemotic structur ore opporent, f e  stoins on 
i r regu lw swfoces ive mottled 7 oppearonce 20% Sand, 
5511 s I It, ond 2511 c 9 oy 
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No core recovery (18 3'-20 0'1 
Soole os d o v e  
Top of bedrock 21 5' 

, .*- I 

93 1 silt and JUT C I O  
~ f N 0 f E  I n t t r v o l  1.5'26 2' in o heter eneous mixture of 2 
end members IClovev Si l tstone ad Swdv iltl The mixture 
vories i n  conps'don depending on frohion of the 2 end 
members. No bedding feotures oppeor. 

L A K Y  SILTSTONE Cloye Si I tstone With some sod Light ye1 louish broun 12 5 
Y 6/41 to 01 ive yellow I2 5 Y 6/81 Hoderotely sorted Very 
f i n e  groine submylar sond, p r o s i t  -151, lm cement, 

minerals possibly oxides, uovy bonded co lo r in  may be 
indicat ive of beddi 

moderatel rioble, main1 comprised L J  quortz md m f i c  

re-hydroxide uiuteria Y 9  SI ight y moist 12% h d ,  45% SI It, cnd 

z 
Y 61431 Fine wove1 Imem- 5'1,m1x~d uit K f lnp tu vpry fire 

r P  1 1 IOW cn l e  f ractures a t  2 I' filled 

4311 cloy 
LAYEY SILTSTONE Reworked and disturbed slough from 27 5' to 29 2' o f  SI I t  

Cloye Sand uith trace of grovel l ight ellowish b r o w  I 5 
sand i n  a s i  It ond clcy motrix, submylor to  subrounded 
groins d smd wd g o v e l  51 Grovel, 3811 swd, 30% SI It, 
and 271 clay 
+ A reworkd slou at botton o f  cased interval  
- NOT INDICATIVE It BEOROCX L I T ~ L O G ~  
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14 0 I - r  

15 2'-1! 

6 0-17 

8 0-18 
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! 
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No core recovery I17 5'-18 0'1 k '  ' I '  

Silty Gravelly Sand Oork Brown I7 5 YR 4/41 tiedium to f ine 
grovel Imwl 1/2", me0n~3/4~dioml, submy lor to rounded, 
composed of highly weotkred mite, uortzi te, pegmot t te 
uartz, feldspar, and schist ery fine to coarse sond [mean 

$ireI, shongular i o  subrounde composed of quartz, schist 

to noderotely roded in cI ey si It matrix, very moist to 
frogs, yontte frogs ueathered $ eldspor, ond mtcos UelI 

wet 131 brave, 9 d  39 sand, J 3 1 si l t ,  ond cloy 
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GC Sandy Cloyey Grovel with SOK si I t  Oork brown 17 5 YR 3/21 
c o n e  to f ine  govel I m e m ~ l  5"dioml ond very fine to 
came sand l e m w n e l  i n  s i l t y  cloy wotrix UelI groded 
Aqulor to subrcunded grovel, and 5ubmguIOr and Ikovel 
cmpsed cl granite, yortzi te, ad quartz, sand coqosed of 
qmrtz, feldspr, and rock fr nents Sme Iont m t e r i a l  in 
upper I", moist 46% Grovel, i l l  !*sand, 15 c oy, ond 118 si I t  
No core recovery I1.0'-2.0'1 

- 
No core recovery I3.3'-4 0'1 
Si Ity Grovel l y  Sod. ,Pink 17 5 YR 7/31 to strocg broun 17 5 
YR 5/61. Cocw to f ine  orovel 1mox:Z 2"diom. meon-wdim io 
f i ne l  ond very f ine to I?oorse sand Imem:ndium to find 
Submgiilor to sh iomded ovel od subany lor sod bod 

Smd olsa ircludes weothered rani te  feldswr micos rno 
ad sand coqosed of qua- 9 zite, quartz, ond other rock frTi 

mofic minerds Not bedded mhst  tdslight\y moist '$1 ?XI 
50% sand, 201 si It, and 14% cloy 
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IlTSTONC Si ltstone HI th some c lo  light 0 1  ive broun 12 5 Y 5/41 to 
o l i ve  yel lou 12 5 Y 6/8r porosity 20%-251, no cement, 
highly to moderotely frioble, cloy content varies, sub- 
horizontol bedding occurs i n  s i l t i e s t  intervals, not f roc- - 
t u r d  bu! domoged during drilling. moist 85% Silt ond 15% cloy . 

I T Y  CLAYSTONE Si It Eloystone Oak grayish brom 12 5 Y 4/21 porosi ty 
- ~ 10%-!5%, no cement, s l i gh t l y  to noderolely frioble, rodes ~ . ~ - _  ... 

into overlying siltstone, not bedded, not fractured D u t  
broken durirq d r i l l i n p  s l i 4h t l y  moist 70% Clov ond 30% sond 

I 
.. " d ,  

i T Y  SANOSTONE Si Ity Smdstone 11 t groy (5  Y 6/11 to o l ive  ye1 IOH 12 5 Y 

cement highly f r i ab le  intermixed with c oystone ond s i l t -  
stone but not bedded 'r01 Sand. 25% silt and 5% clov 

F; 6/61, very f i ne  son, f moderotely sorted, orosi ty = 251, no 

I I 
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SLTY CIAYSTONE. Silty Cloystone k i t h  troce of very f i n e  smd light o l i v e  
ray I5 Y 6/21 to 0 1  ive yellow I2 5 Y 6/81 here stoined by 

!e-oxides, moderately sorted, porosi ty:l8%, no cement, 
soderotely to highly friable mossive cloystone with 
mottled coloring due to ueatherin increasing si It content 
HI  th depth tloist 20% Si1 t od 8 i cloy 

:LAYEY SILlSfoE [ lo  ey Si l tstone with m e  very f ine sad,. bo (5 Y 6/11 to 
I idt vel l o w i h  brown 12 5 Y 6/41 a d  01 ive ve I IOW I2 5 Y 
6/11, hoderotely sorted, prosity-20$-25,!, nb cement, hi h l y  

c loy ond silt, s i l t s tone I ten contoins up P P  o o$ of very 
fine sand, mottled coloring due t o  weotheri t h i n  ond tr- 

to hdero te ly  friable, corn osed of vorying r o  ort ions o 1 
rqular subprol  le1 beddi to disturbed bed 1 i n5  not 
froctured, moist to let 7 5 Sond, 651 silt, ond 108 cloy 

- 

~- 
LAVE] S!\iiiG!€ Cla ey Si l tstone light o l i v e  brom I2 5 Y 5/61 to o l i v e  

vel  r ow I2 5 Y 6/81. vwiob le  oomsitv 101-2511, 110 cement 
‘vory throqbut ‘  intervol but 

due to fe-oxide staining, weothered 
dmogdl, moist to titt 

intervol stained bright o l i v e  

%1 of core h m v i l y  dwoged 

ye1 low Ife-hyhoxide s to in l  Corbonoceous fropents present, 
especially fron 30 0’-310’ 64% Si It and 401 cloy 



SldK WVlE rnIMIE IOIPL EPlH IFTI 39 4 GRouHl ELPllllION If11 5590 Ol PROJECT NLMR 989013 106 OF IMlING NJHECR - 

onir mIuo O I / I ~ / ~  
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E61 rn?4 LUlAIORNlsBEA 12J BOREHllE DIAHETER lINl 10 25 
REHPAXS lloBIL DRILL 8-51, %b, CEDI GRaiT 0 0-19 S', BENlONIlE sE# 19 5'-21 5', SRNO 21 5'- 37 6' ,  MluAAL M- FILL 37 6l-3 4'. CENTRAL- 

IZERS PlplxD 18 5' AWI ?E 55', HllE OIWBTER IO '8 0 0'- 31 5' PCD 3 0" 31 5' - 39 T a  2 0' SW 37 3'- 39 3' MPlH 10 BmRoo( 19 5' 

16 0-16.! 

I6 7-11 1 

' I! 0-19 I 

19 0'49 t 

c u  z w  w >  0 0  

w w  a u  
a u  

I 

Si I ty Grovel l y  Sand 11 ht ye1 I w h  brown 12 5 Y 6/41 
to 1 1  t brown 17 5 YR i /41 C o m e  to f i n e  rove1 Imox:2 R, 
man: ? /4'dioml md verv f i n e  to coorse sond 9 m e a n m ~ r s e )  in 

Sane os above 
Sandy Gravel w t  th sme cloy Same as in te rva l  from 12 0' to 
15 1 

-- 
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00.R E 

10 R 0 

No core recovery I3 9'-4 0'1 

b; No core recovery [9.4'-10.0'1 
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3 0' two 23 9'8 2 0 sulp 2 0'-24 0') OEPTH TO ffm2 2' 
, ^ ^  

c u  z w  w >  
0 0  a 0  w w  a a  

*- I  

w w  > a  o w  u c  w z  

a c  

a r (  

c c  

\ No core recovery I19 6'20 0'1 
Gravel I Sond ui th some cloy Strong broun I? 5 YA 5/61 
;tedium o f ine  grovel Imeon-l"diom1 and very f i n e  to  course 
s ~ d  hean-coorsel i n  si  I ty clay swtr ix floderotely groded, 
submgular to shrounded grovel a d  s m d  composed o f  the 
sme co os i t ion  os above I14 0'-19 6'1 Not bedded, moist 29 X Grovel, 

Grovel ly Cloyey Sand Strong barn 17 5 YR 5/61 ui th block 
patchy stoined mea5 Uell-groded mixture o f  o l l u v i o l  
sediments and reucrked bedrock m t e r i o l  Grovel coarse to 
fine 1rneon:l" dioml, sand ver fine to comse Grovel is strongly 
ueathered bedrock frogs Not YI edded, mist 30 % Grovel, 42X sand, 
201 cloy, and 8% si It 

i SC 

53 son, 9 18 cloy, and 6% s i l t  , 

SC 

I 
I 

light groy 12 5 Y 7/21 to 
Very f ine groined sand Eiel I 

cement friable Sond is moinly 
r e i r k e d  by ueothering fe-oxide 

low subhorizontol nov surfoces I thin 
501 clay, and 201 s i l t  Top o i  

No core recovery 123 4 ' 2 3  9'1 
!ILTY fihrS!ONE SI 1 ty Cloystone Liht 0 1  ive brmn 12 5 Y 5/41 n i t h  block fin- 

- 

I 

o x i d i  stoining on pronor surfoces Strongly reothered 
Porosity-N No cement, slightly f r ioble,  moist 351 Silt, ::I; 
651 clay Toto1 Depth 24 4' 

~ ~- - _  - .  .~ 
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No cure recovery 19 9’-10 0’1 
Sme os above 

- No m r e  recovery Ill 8’42 0’1 

Some os above 
Strong brown 17 5 YR 5/61 below 12 0’1 

- . .  

- No core recovery I13 1’-14 0’1 

Some os obove 
Sotlroted beteen 18 0 ’ 4 8  6’ 

- .  - - .. - .  - .  No core recovery I!!! 6 ’ 2 0  0’1 . 
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Smdy brave1 HI th some s i  It Oork l roun I7 5 YR 3/21 
Coarse to f i n e  grovel h x - 1  1/2", meon-1" dioml and coorse 
to very f i n e  sond lmeon-rnediurnl i n  cloyey s i  I t motrix Uel I 
groded Subonylor to rounded grovel and sond composed 
rnoinl y of guortzi te ond quartz HI th m e  yoni te, Feldspar, 
ond mico, not bedded, moist 68 Grovel, 20% smd, 121 s i  It, and 

No core recovery I1 7'2 0'1 
Grovel1 Sand u i t h  some silt and c l o  . Reddish brocrn I2 5 YR 
4/41 r i n e  to medium orovel ~ U D  to 1 112". neon-112" dioml 

Imeon~~ediuml i n  ' 0  s i l t y  c l o y  
sond and grovel, suboqulor to sub- 

quortz, uortz i te,  ond groni te LON 

SI ightl y moist 37% Grovel, 45% sond, llb511 I ,  
l y  creothere 1 g o v e l  of ten ground to 

-- 
Sandy Grovel lignt o l i v e  broh 12 5 Y 5/31 Grovel i s  Tirle 
to coorse Imox-2, mean-314" dioml ongulor to subrounded 
Sand IS very f i n e  to coorse ~lnem~coorse~ Subon u lo r  to  

guortz i te Not hedded, sllghtly moist 6% !ovel, 44 t smd, 3 i : i, 

subrounded Si It motrix, Hell groded Grovel on 1 sond 
composed ofrock 1 rogs o f  ueathered schist oni te ond 

and 3 I( cloy 

No core recovery (5.3 ' -6 0'1 

Sone os above 

No core recovery I7 ]'-I 0'1 
. _ _ _ _  











CLASSWICATION OF INDIVIDUAL SAMPLES 

2. S = SUGKT M = MODERAE H = HIGllLY 
cawionscrcq wwm IQHAW 
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DEC 14 '92 13:16 FROM SM STOLLER 
r 

TO 9666533 P R G E . B l S 8 1 8  -. 
I .  

PRELIMINARY WELL-SITE FiELD LOG 
~ ~ 

PAGE LF 3 

b 



DEC 14 '92 .13:15 FROM SM STOLLER TO 9666533 PfXE. 014/018 . '  

I 

I -  

. 

I 

c -  am: 2.7t 

- .  



DEC 14 '92 13:15 FR(3M SN S T U  TO 9666533 -- , 

PRELIMINARY WELLSITE RELD LOG P A G E L O F -  3 



, .  

DEC 14 '92 13:14 FROMSMSTCUER r '  TO 9666533 

'r' 
_ _  

PRELIMINARY WELL-SITE RELD LOG PAQE S O F  3 
oat& G / A / 9 t  BomJWeNumber: q4 ( f 9 b  

I c -  
I - -  

- P -  
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DEC 14 '92 13:13 FROM SM S T U  
r 

8 

TO 9666533 /r 
PRELIMINARY WELL-SITE HELD LOG PAGE L O F  

awl:  1.9' 

ks: 5. D' 

r3pr;ovutj : 3-s" 
.$: 63 
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PRELIMINARY WELL-SITE FIELD LOG PAGE -OF . C L  
d3?L - 5 1942 Borehole Number: w 3  4t Date: 

?ig Geologist: K . T Z W U  Company: €bd4 
I 

J 3= 
FEET 

I 

u3 
NOTES: 



I PRELIMINARY WELL-SITE FIELD LOG PAGE -OF 3 L t  - 
Borehole Number: wi 92 

. . ,- 

4 F- 

&t'evs/.' a. 3 - 29.3 r 
I - -  

k- 4 r9 .3  

NOTES: 

I 

I 
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PRELIMINARY WELL-SITE FIELD LOG PAGE ' L n F  fk 

Geologist: K -7&h&t+-f Company: 'G 
J 

- 

-h- 
- 

?a- 
- 

NOTES: 3 2  

.. 
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PRELIMINARY WELL-SITE FIELD LOG . PAGE +OF 2. 
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/ PRELIMINARY WELL-SITE FIELD LOG PAGE &OF & 
Borehole Number: -- 4 y t 4 t  

Company: 6 6  e b 

r' 

50 
FEET 

s3- 

-57- 

-(s- 
. .  

- 
9- 

NOTES - .  



PRELIMINARY WELL-SITE FIELD LOG PAGE 5 - W  4 

- 
Company: d 6 Geologist: f i  . /-%e*/ e/ 

4u 

5933.iB' 



PRELIMINARY WELL-SITE FIELD LOG PAGE &F _h 
Date: b / w  Ga? Borehole Number: 4 Y z 9 2  

1 



3 PRELIMINARY WELL-SITE FIELD LOG PAGE -OF h 

NOTES 
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PRELIMINARY WELL-SITE FIELD LOG PAGE -OF z _ I f  
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PRELlMINARY WELL-SITE FIELD LOG PAGE /OF 

Y q t s z  Dare: 410 f Qt Borehale Number: 

.ig Geologist: k. T i q h u q {  Company: E G d (7 
3 J 

F E T  

t *- J 

NOTES: 
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l i  goy [WI, mive bedding. Sli$tly frille, trtce 
&q, me v . f .  . sand. 
Appm. 1m mfj 95m SlIt. , 

M d0;f (HI, p l  tdhd Slightly frille. 
Slidrensl F &  ot Slprox. 2 .a,, Ottltude 41 + >sox clq. 
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Ground Surfaec 

Surfaco $0.1 
Yatorlal: 

Vo ic lay grout 

Surtaoo 

8 on t o d t  

I 

3.00' Protective cas ing  stick-up n , , i T o o  o f  Camlng 2.32 '  , 

m 

- -  -I 
of o f  S c r i o n  Ooet 



around Surlao r 

3.0 '  Protect ive  cas ing  s t i ck  up 

7 l/O" 

00  of  Seroon 0omtl 

TI 

abrg 

B o e k 4 1 ~ ~  astoofiat) 1/4" Volclav bentonite pel lets  and slough 



w 511 
COMPLETION 
INFOR MAT10 N 

C U A P  M- 
Commonta Set s t a i n l e s s  s t e e l  central izer  from 4 1 . 4 5  ' t o  4 2 . 6 5  I below around surface. 

- -- 
3 . 1 '  Protective- casing stick-up 

T 

Borohoio 
0 1.m 0 t 0 r: 

7 1/4" 

r o o  o t   croon o o o t  

TI 
Borohoio 
t o t a l  Donth 
(09.1 



W E L L  
COMPLETION 
INFORMATION 

// - 2 - 5  + - OA ByIDato d w  /, '577 , 1 

Loaat1.n Rocgy Flats Plant; Landfill Area W o l l  N O .  q?nhi no 
~oordln.t.0 N 39332.03 E 2 0 2 0 2 . 5  2 (AFP) e ~ o r a t i o n :  Ground surraco 5934.5' 
t o t a l  000th:  W o l l  36*61' T O O  or Caaing 5 9 3 6 . 5 7 '  

tormatton or C o m p ~ o t ~ o n  Weathered Clavstone 
Carrag Yatorlal  Schedule 40 PVC Caring O h m o t o r  6 1 / 2 "  O.D. 
Saroon Ya80rl.l Schedule 40 10-slotted PVC 
0.10 I 1 ~ 0 t . l l O d  06/01/1989 
Inatallod gI S. P. Carpenter 

Boroholo 45-0' 

surraco car ing   la motor 3 513'' U . D .  

O o o ~ o g l r r  
C U A P  yrUg.r 

~ ~ ~ ~ ~ ~ t ,  Unable to set an upper bentonite pellet seal due t o  colloidial mixture 
above sand pack; volclay grout was placed above sand pack. 
:!c centralizer used. Ile11 vas constructed in augers. 

Protective casins stic!c up 

and slough 



3.3' Protective casina stick up 

- -  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

c 3 

t o e  of C a r l n g  7 n 7 1  
L 

Ground S u r f r c o  

" Volc lav  Bentonite Pellets 

r r l n g  



~ o c a t i o n  Rockv Flats Plant; Landfill Area 
C o o r d i n a t o r  N 40339.90  E 20991.74  
t o t a l  O a p t h :  W e l l  1 3 - 8 5 '  

D o r o h o l o  18.50' 

W O l l  No. 71-87 
E l o r a t i o n :  G r o u n d  S u r r r c o  5967.799 

t o p  o f  C r r t n g  5965 .67 '  

F o r m a t l o r ,  o f  Cornp lo t ion  Rockv Flats  Alluvium 
Tvpe 316, TFJ S t a i n l e s s  C a r l n g  Yatorlal 5 .  

Scroor Y a t o r l J  0.010 11 vire w a u .  T~ 

oat. 1nrta1l.d December 11. 1987 

In r ta l lod  B y  S I t o  Yonaaor  

C o m m o n t r  

C.@rng ~ l ~ ~ ~ t ~ ~  TD S t e e l  
pe  316 ,  TFJ S u r r a ~ o  Car ing  01amot.r  5" ID 

Stainless  S c e e l ~ o D , e r o ,  

CUR? MmaQu 

Ground Surfac  

7 

B o r o k o ~ o  
D i r m o  t or: 

11 

3.50' 

1 

~~ -~ ~~ 

I 
Pl l tor  Matorial: = 
32-62 S i l i c a  Sa 

'' Volc lav  Bentonite Pellets  

W o l l  t o t a l  r i  13.85 000th ( I t . )  

18.50 + 
I I 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

Sit. Manasor  

CUR? klruor 
C o m m o n t o  

Ground Sur faco  

t f f  f 1 / / '  f f A 

S u r t a c .  S o a l .  
M a t o  I I- 

Portland Iipe I 

S u r f r c .  

r B o n t o r i t o  

Fl1t.r Ma1.fl.l: - 
3 2 4 2  Silica Sa - 

01. 
o o p t n  

- 
M a  tef 181: 318" Volclav Bentonite Pellets 



W E L L  
C O M P L E T I O N  
INFORM AT10 N 

~ o ~ a t ~ o n  Rockv Flats  P l a n t ;  Landf i l l  Area W O l l  N O .  68-37 
~ o o r o t n a t o a  . - (  ElOVr I iOn:  G r o u n d  $ u r t r c .  j968 . $a '  
T o t a l  D o p t h :  W o l l  16.0' T O O  o f  C a r i n g  5970.31' 

B o r o h o l o  20.0' 

C U a Q  Y m q U  

Commontr  

t o e  o f  Car lng  9 

*E o n  t o r i t o  

FIItor Yatorlal: - 
32-42 S i l i c a  Sa 

back  (111 

Boroholo 
t o t a l  o o p t n  
Cft.) 

- 
a a c  kf  111 Y a  t orlal: 318" Volclav Benconite Pellets 



W E L L  
C O M P L E T I O N  
INF OR MA T I 0  N 

F o r m a t i o n  o f  C o m o l o t i o n  Rockv F l a t s  
C a r i n g  ~ a t r r i . 1  Sch 5 ,  TvDe 316. TFJ  S t a i n l e s s  c,,lng   la motor 711 ID 

pe 316, TFJ S u r f a c o  C a r l n g  D i a m o t ~ r  S t r o o n  Mator1.l $ ,010 " wire map.  r 
0810 I n r t a l l o d  D p r a e r  4 .  1987 S t i i n l e s s  SteelAp,roror lI 
tnr ta1104  B Y  J.  Bacchus SI to  Managor 

Steel 
5" ID 

G o o l o g l o t  . 
C U R P  

C o m m o n t r  . 

Ground Sur f rc  

7 
Surtac. s o a t  
Mat.  I I: I Port land  Type I 

t 

Fi l ta r  Yatorlal: - 
2 4 2  S i l i c a  Sz 

S u r l a c a  C r o l n g  

o r o k o l o  
I i a = e t  or: 

7.5" 

W o l l  t o t a l  

l o r  oholo 
t o t a l  0o) t l r  

I a c k  tl l l  M a t 0 I I O  I :  318" Volclav Sentonire Pellees 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ -7- 

C o m m o n t r  

Ground Sur lac  

7 
M a t o  i I- 

Portland ?>;pe 
rPnPnr 

E o n  t on i t  

L o n q t h  ( 1 1 .  
-- - -  __.  -~ ~- 

Ci l tor  Matorial: - 
32-62 S i l i c a  S i  

B o r o h o i o  I 
D i r m o t o r :  

7 . 5 "  - 

ta  

I 

d 
arckri l l  ~ a t o r i a i :  3 / 8  " Volclav Benconice Pellets 



~ ~ ~ ~ t ~ o n  Hockv Flat s  Plant; Landf i l l  Area W O I I  NO: 6 5 - 8 7  
C o o r d i n a t o r  N 39250.14 E 2 0 2 O O a .  E l o v a t i o n :  G r o u n d  Surraco  5 9 8 3 . 0 8 '  

T o o  o f  C a r i n g  5 9 8 5 . 0 2 '  

r o r m a t l o n  o f  C o m o l o t i o n  Pocky Flats Alluvium/ Weathered Arapahoe Formation 
C a a l n g  Matorla1 $ch 5 .  TvPe 3 1 6 .  TFJ S t a i n l e s s  

S t e e l  
S c r o o n  Matorla4 0.010 " vire vrav. fy  . p e  316, TFJ 9 u r t a c o  C a r i n g  ~ ~ a m o t o r  
0.10 Inr ta l lod  Dec-ar 9 .10 .  19 ,  ,-Stainless S t e e l  A g,r (I ., ,I 

tnrta11.4 81 R. Treat 8 I t o  Managor 

c a r i n g  o i a m o t o r  7 "  ID 
5" ID . 

0 . O l O @ l O t  

CLAW kl.Mgr 
C o m m o n t r  

Ground Surfacc 

S o r t s c o  S o a l  
Y e t o  I I .  

Portland f i p e  I 

B o n t o n i t o  

L o n g t h  ((1.1 
~~~ ~ 

Fi l tor  Matorlal: - 
2-42 S i l i c a  Sa 

t l l t o r  C o c k  
Lecs;k :it. 

1 4 . 7 5  

tn  

b r c k t l l l  M a t o r l r l :  318'' Volclav Bentonite Pellets 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

C o m m o n t r  



W , E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t ~ o n  Rockv Flats P l a n t ;  L a n d f i l l  Area Well No.  - 
C001d1l la l .8  39738 .07 E 20040.50 E l o v a t l o n :  G r o u n d  S u r f r c .  ~ 0 8 5 . ~ 7 '  

T o t a l  0 0 0 t h :  W O I I  3 5 . 5 '  T o g  of  C a s i n g  5987.06' 

C o r m a t l o r  o f  C o m o l o t l o n  &ICV U f - 9  a vium 
C a r i n g  ~ o t o r l a l  Sch 5 .  Tvue 3 1 6 .  TFJ S t a i n l e s s  car ing  ~ l ~ ~ ~ t ~ ~  7 "  ID 

" vire n a p .  T ::pe 3 1 6 ,  TFJ S u r f a c o  Caatng  01rmot.r  S e r o o r  Matorla  0.010 
oat. 1nata11.4 7 S t a i n l e s s  SteelAogror., B y  

Inota l lo4  D y  R. Tr e a t  SIto Manaaor 

B o r o h o l o  30.0' 

S t e e l  5" ID 

O o o l o g l r t  
C U R P  Muug.r  

C o m m o n t r  

Ground Surracc 

7 
I ~ u r f a c o  S O ~ I  

Mat .  I 1- 
P o r t l a n d  t $ p e  I I rpmpnt 

Ci l tor  Yator lal :  - 
2242 S i l i c a  Sa 

B a e  k f  111 

B or oh010 
t o t a l  Depth 
((1.1 

Backfill Mat  orl.1: 318" Volclav BeAconite P e l l e t s  



W E L L  
COMPLETION 
INFORMATION 

Ground Surfacc - 
Surfre .  S o a l  
Mat .  1 I :  

Portland t y p e  I 
rpmpnt L S u r r a c o  

Irlltor Yatorlal: - 
32-02 S i l i c a  Sa 

1 
t .00 o f  C a r i n g  9 

S u r t a e o  C a a  2 * o o  0 0 0 t h  ( I t . )  

-- 8 o r k o I 
0 l a m  t o r :  

S u r t a e o  C a a  

0 l a m  t o r :  

b 

I' Volclav Bentonite Pellets Backt i t1  ~ a t o r ~ a t :  318  d 



W E L L  
C O M P L E T I O N  
INFORMATION 

b a e k r 111 Y a t or 1.1: ;Y0" Volclav Bentonite Pellets  



' *ELL 
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t r o n  ROCkv F l a t s  P l a n t ;  L a n d f i l l  Area 

T o t a l  O o p t k :  W o l l  3 7 . 7 '  
~ o o r d t n r t o r  ?J 3995 1.63 E 19978 . 5 2  

# o r o h o l o  7 3 . 0 '  

Ground Surtac  r 
s u r r a t o  $0.1 
M a t o  1 I: 

Port land f y p e  I 

S u t t r c o  

1 
B o n t o n i t o  

~ 

b 
Ci l tor  Mat0rl.l: - 
3 2 4 2  Si l i ca  Sa 

Cll tor  P a c k  r 
Back fill [-- - 

I a c  krltl  M a  t0rl.l: 318" Volc lav  Benton i te  Pellets 

tb  



W E L L  
C O M P L E T I O N  
INFORMATION 

~ o e a t ~ o n  Xockv F l a t s  P lant ;  L a n d f i l l  Area W ~ l l  NO. 59-87 
~ o o r d t n a t o r  Y 35115.25 F 1 9 0 6 3 . 9 9  E l o v r t l o n :  G r o u n d  s ~ r r r e o  5 9 9 2 . 9 0 '  
T o t o 1  Ooptk :  W o I I  2 1 * 2 0 '  T O D  of C a r i n g  S99L.67 '  

~ o r o t ~ o ~ o  2 6 . 0 '  
t o r m a t l o r  o f  C o m o l o t l o n  t lluvium 

S c r o o r  Matorla4 4.010 " wire  n a p .  T~ pe 316, TFJ S u r l a c o  C a s i n g  01am.t0r 
Oat. lnotallod -21.7 Sca in le s s  SteelAp,,ovo, 

~ n r t a ~ ~ o a  BY J. Bacchus 8lt0 Manasor 

C a r i n g  Matotl.l Sch 5 .  T V P P  Steel 
5" ID 

Goologlot 
C U A P  kluugr 

Commontr  

Ground Surlacc 

7 
S u r f a c o  S o i l  
Mat.  I I: 

Portland t y p e  I 
rpmpnt 

s u r r a t o  
seal f ~ o n g t h  ( r t . )  

+--------- 

t i l tor Yatorlal: = 
3 2 4 2  S i l i c a  Sa 

B o r o k o l o  
o i a m o  t o r :  

7 . 5 "  

o f  S c r i o n  3 . 5 '  

- 
B a6  h r l i l  Y a t or le  I: 3 18" Vo lclav Bentoniee Pellets 



~ ~ ~ a t ~ o n  Hockv F l a t s  Planc;  L a n d f i l l  Area W O I l  n o .  - 
v 79 F 1 9 6 7 1 - 7  ~ o o r d i n a t r s  3v - 0 5  5 E l O ~ ~ r t l O f l :  G r o u n o  Surfre.  5995 , l o '  

T o g  o f  C a s i n g  996.75' - T o t a l  O o p t k :  W o l l  " - 5 '  
a o r o k o t o  7 3  -0' 

C o r m a t l o r ,  o f  C o m g l o t l o n  &kv F-v ium 
C J I l n s  Y a t o r i r l  $Ch 5 .  T V D ~  316. TFJ Stainless 

Steal 
.pe 3 1 6 ,  TFJ surraeo C a a l n s  ~ ~ a r n o t o r  3'' ID 8croorr Y a t o r l a ~  J&JJ" wire wrap. T~ 

Oat. Inata l l04  m e r  1-7 Stainless SteelAp,roved ,I 
lnrOalto4 B y  R -  T t a a t  8Ito Managor 

c ~ ~ , ~ ~  ~ l , , , , . t ~ ~  71q lr) 

O.0l0gl.t 
CEARP M- 

C o m m o n t r  \ 

Backfill " Volc lav  Bentonite Pellets 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c , t ~ o n  Rockv F l a t s  P lant ;  Landfill Area W.11 No. L 2 - 8 7  
C o o r d i n a t o r  v m-10 F 22 430 .99  E l O V ~ t l O n :  G r o u n d  $ u r l r c .  585 6.05' 

T o t a l  0 0 0 t h :  W o l l  6 - 6 0 '  T O O  o f  Casing 5855.93' 
B o r o h o l o  1 2 . L 0 '  

F o r m a t l o r ,  o f  C o m o l o t l o n  V a l l e  v F i l l .  Xl lu v i u m  
C a r i n g  M a t o r i a l  Sch 5 .  Tvue 314. TFJ S t a i n l e s s  c ~ r i n ~  o i r m o t o r  1" IT) 

S c r o o n  Yotorlad a910 " wire m a p .  t pe 3 1 6 ,  TFJ S u r f a e o  C a r i n g  ~ i a r n o t o r  
oat. ~ n r t a l l o d  June 10, 1987 
I r r t a l l o d  81 J. R e t -  Sit. Y a n r a o r  

Steel 5" ID 
S r h e s s  Stee lApororod 

O.ologlrt 
c a w  kl.Ngr 

C o m m o n t r  

Ground S u r l a c l  - 
S u r f r c o  Soar 
Mato i I: 

Port land t y p e  I 
rPmPnr 

S u r l r c o  
$0.1 
Longt l l  ( f t . ,  

8 o n t o n i t o  

F i l t o r  Yatorlal :  - 
3 2 4 2  S i l i c a  Sa 

-t- 
I o r o k o l o  
) ~ a m o l o r :  

7 . 5 "  

3 . 0 '  

t o t a l  

8ackt l l l  Yrt.rlal:J 3 1 8  " Volclav Bentonite  Pel lets  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

C U R P  M n . g w  
n on June 9. 1987. ~ o m m o n t a  Surface casing set to 17.0' bv j - g ,  B e r m  

n 
T o o  .o f  C a a l n a  1 . 7 7 '  

Ground S u r r r c o  

S u r f a e o  Soar. 

3 0, r k o I 0 

D i r m o f o r :  



W E L L  
COMPLETION 
INFORMATION 

~ o c , t ~ o n  Hock\* Flats Plant;  L a n d f i l l  Area Woll no. 60-8 7 
c o o r d t n r t o r  v L n l ' i U I ?  F 3 1 7 3 7 . 7 6  E l o v r t i o n :  G r o u n d  j , r r r c o  588 7.69' 
T o t a l  D.gtk: W e l l  6 . 7 0 '  T o o  o r  Crotng 5886 .69 '  

Cormatton or  C o m o l o t l o n  Vallev F i l l  Alluvium 
C r r t n g  ~ a t o r t a l  Sch 5 .  Tvue 316,  TFJ Sta in le s s  c r s ~ n g  o i a m o t ~ r  3" yr) 

S c r o o n  M a t o r l r l  
omto ~ n a t a i l o d  June 9 .  1987 s t h e s s  Steel 
1nata110, J .  Berman 8 l t o  Managor  

8 O t O h O l O  17.00' 

S t e e l  
I' wire wrap. T pe 3 1 6 ,  TFJ S u r f r c o  C r a l n g  01amot.r 5" ID 

,ro" , I 
0 O o l o ~ r a t  

CUR? Mmqu 
Cornrnonta rPntralf7~r a t  7 - 9 6 - S . 1 5 '  

E o n  t o r i t  

~ o n g t h  ( r t . 1  

F l l to r  Yatorlal: - 
2-42 S i l i c a  Sa 

t o o  of C o s l n s  rl 
S u r r r c o  C r a l n g  

B o r o k o l o  
0 i r m  t o r :  

7 . 5 "  

- 
B a c k  1111 Y a t o r t a 1 : . 3  18 " Volclav Bentonice Pel le ts  



Woll No.: 45-36 

WELL DEVELOPMENT SUMMARY SHEET 

MLTHOO VOLUME APPEARANCE 

I 10-7-86 I 0915 

3 

COMMENTS 

1 #ell Bore Volume * 4.24 g a l s .  
10 Hell &re Volumes 42.2 g a l s .  

I 

I 10-9-86 I 0700 

10-1 S-36 1400 ti 

A l r l  I f t e d  I 4.2 gals. 

Bal led I 12 aals. 

A i r  I I f t c d  4.2 ga l s .  

Bat l ed  16 gals. 

Bai l ed  16 gals. 

Bai led 1 2  g a l s .  

A t r l l t t c d  

Ea I l ed  Z S  gals. 

-- 

I -- 

!=;ah,: $o~g?plt 'p 7' o f  sand I I f t e d  ou t  before 
reaching T.D. 

b i d ,  l o t s  o f  sand 12l42.4 gals.  purged to date 

1 --- Hedfum. t o  dark I 
He6 i UIIl brown, 
c lea r lng  s l l g h t l y  28142.4 gals. purged t o  date 

Bottom 3 l  - l l a h t  
brown, r e s t  of' 
well mod. broun 44142.4 gals. purged t o  date 1 
L i g h t  t o  medium 
brown 56/42.4 aals. purqed t o  date 
Mod I um brown ----- 
m i s t  - sandy 

h d i u m  brown. 
c I ear I ng I 81142.4 gals. purged t o  date 

I 

. . .. . .. . 1 

I I 
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WELL I G36 

WELL CONSTRUCTION SUMMARY 
LOCATION or C W R D S :  ELEVATlON: GROUND LmEL 5 99 5 9 2 ( e 5 

N 3 9 2 2 3 . 9  E 1 9 L 0 0 . 6  TOPOF CASING 5 9 9 6 . 6 5 '  ( e s t .  

DRILLING SUMMARY: 

DRILLING FLUID Mne 

SURFACE CASING 5" X L' SC-1 v/ lock & 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPnWlW LOG - 
U S i N G  m I N C ( S ) :  C-CASING SxSCREEN 
0.00' 3.29' -- 
3.29' - 23.78' -- 

316 stairr 
less steel, threaded flush 

joinced, 0.0 I0"vire vfao screen, 
0.25' d d e d  boctan cao. 

S C R E ~ :  2" I.D. W. 5 

~ ~ ~ * L ; ~ s  ?.= '3 s:alniess g t w i  

2.00' - 2.80'  

CONSRUCTION nME LOG: 
F I N I S H  nAAt - 

TASK - 
DRILLING: 

WELL DEVELOPMENT 

COMMENTS: 

Water encarncered at IO' duriii, d r i l l h z .  

Cave fran TD to 25.50' 

HYDRO-SEARCH RENO~OENVER CONSULTING HYOROLOGlSTS=GEOLOGISTI 
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WELL 3-45 I 
WELL CONSTRUCTION SUMMARY 

m 

a DRILLING SUMMARY: 

I 
~ 

FILTCA I I ~ ~ I C L  3 2 4 2  ukiu& 
121. u' - 14.50' 

33.51' - 119.40' 
CEMENT- I 

pr F 

119.40' - I21 -20' 
I4O.50' - 151.00' 

I 

TASK - 
DRILLING: kEz weer 

GEOPWS LOOQNO; 

caS1MG; 

5" steel 

FILTER P!!ACEMoJI 

CEMQm NO: 
CEVWPM€MT: 

OTMER: 
Bentonite 

p4IfWmz 
1986 19% 
9/24 9/24 o900 

1016 loo0 10/6 
1016 1336 1017 

10/1082510/2 

--- 

1017 lhlh 1017 
1018 1018 o900 
10114 0830 10131 

10/7 1710 10117 

--- 

1Q/7082110/11 
10/212OoIp13 

WELL ROJELOPMENT 

I6 I5 
I 2co 
I230 
1627. 

- - - - 
12w, 

1615 - 

17% 

I700 

- 
-!xZL - 

~~ ~ ~ 

COMMENTS: 

Water encountered at 105.37' during dri lLinr  
on 10181a6. 
TOD of st:ainless steel casinp: 1-41' 

-' - 147.00' 

-I HYDRO-SEARCH RCNO*OENVER CONS U LTI N G HY OROLOGl STS - G EO L O  G I S T S 



90 

100 

. WELL 8-36 

WELL CONSTRUCTION SUMMARY 
ELEVATlON: G R O U N O L M L  5 9 2 3 . 8 1 '  ( e s t .  1 LOCATION OI CWROS: 

DRILLING SUMMARY: 

BlT(S1 o-a' - 18*35': 
18.35' - 71.50': b i t  

MIlLLtNG h U l O  

. .  
nLTtR HIhRIIu 342 

CEMENT rypc 
58.00' - 6b.30' 
0.00' - 56.00' 
OTHQI 3/8" bearpDiy 
56.00' - 58.00' 

I 

s.30' - 7 1 . S '  

CONSTRUCTION TIME LOG: 

T A S R  - 
DRILL I NG : 

7k" - 
t€ core 

CEO- L O O W  
C A S I M :  

b r  ro- e 

nrRt 

9/24 10930 -- 
10/20 l a g  -- 10/22 1720 

9/2huL 
I l/3 1243 

1515 - 

9/24 1135 
10/20 1310 
Io/= 0920 

-- 
-- -- - I -  
11/3 1253 -- 
urn 

11/3 i!3M 
11/13 093 -- 
11/3 lhlO 
l l / 3  1207 

9124 1 3 9  
lQi22AiL 

- I- 
WELL DEVELOPMENT 

see uell l he lomxl t  %man sheet . 

CONSULTING #'IUWOLOCiSTS-GEOLBelST 
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WELL 7-86 

WELL CONSTRUCTION SUMMARY 

CONSTRUCTION nME LOG: 
I FINISH 

TASK - 

9/23 I215 9/23 1220 ' I  I I 
#IILLINQ RUlO ---- ---- I l l  

9/23 1220 9/23 1215 
9/23 1230 9/23 1235 
9/29 14cr5 9/29 l U 5  

---- ---- ---- 
~ ~ 

WELL DESIGN: 

BOSIS: GEOLOGIC LOG 

USING STRINO(S1: C S M I N G  SSSCREEN 
CEOPnYSlcoL LOG - 

0.0'-3.0'L 
3.0' - 5.74' 

- 1-1-1- 
WELL DEVELOPMENT 

See Well tkwloment Surmary Sheets. 
12 

14 

COMMENTS: 

& or' stainless steel c a s k :  2.26'  
16 

c - Y 
0 a a 

18 

HY ORO-SEARCH RENO.OENVER 20 CONSULnNG HYDROLOGISTS-GEOLOGIST 



WELL CONSTRUCTION SUMMARY 
LOCATION or CWROS: ELEVATION: GROUNO LML jgo6 In ' 

?J 40588.1 . E u 7 . 5  TOP OF CASING 5808 - 5 P  ' 

C O N ~ U C T I O N  nME LOG; 

T A S K  - 
GRILLING:  

7$" r - 

GEOPWS -am 
Cnf1m): 

2" stainless 

-1-1- 

W E U  DESIGN: 

BASIS: GEOLOGIC LOG A GEOPnYSlCAL LOG - 
USING STIlNGfS): C~CASING SsSUIEEN 

I5 i5  

1320 
I 3  10 

- 

- 0.0' - 3.28' C1 
3.28'- 8.88' SI 
- -- - -- 

W E L L  DEVELOPMENT 

CASING: C I  2'' I.D. Sch. 5 ,  tm 316 stai? 
Less steel, threded a d  f!ush 

COMMENTS: 

Yo vater enccuntered &ring d r i l l k q .  

t 16 

I8 

cave fm 1D to 12.90' 

20 
CONSULTING HYDROLOGISTS-GEOLOGIST5 



WELL 5-86 
I 

WELL CONSTRUCTION SUMMARY 
ELEVATION: G R O U N O L M L  5 7 2 0 ' 0 7 '  

5722 .6  1'. 
L O U T I O N  or CWRO1: 

TOP Of CASING N h0696.8 E 2 6 6 9 9 . 7  

CONSRUCTION TIME LOG; 
I FINISH i 

DRIUING SUMMARY: 

r O T A L  OEPTH well : 9.76' W P  : Ib.0' 
,,:,I BOREHOLE DIAMETER 

TASK - 

GEO- LOCON& 
CASING: 

2" scainlesg 
ORlLLlNO R U l O  Nom 

WELL DESIGN: 

BASIS: G S L O G I C  LOG A GEOPHrSIcU.LOG - 
U S I N G  STRINGIS): CsCASING SsSCREEN 
0.0' - &.GI '  CI 
b.U3'- 9.76' SI - -- 

WELL DEVELOPMENT 

COMMENTS: 

TOO of stainless steel c a s h :  2 . 5 0  ' 
16 

0 w 
1 -  
I O  a 
~a 

. .  
FILTER HAERICL 3242 srlLc a sand 

CEMENT- * z_ja(- 

I 18 
oms 3/8" benconice wllecs 

2 .00' -  2.50' 
10.02' - 13.30' 

. 20 HY DRO-SEARCH RENO.OEMER CONSULTING HYDROLOGISTS- GEOLOGIST^ 



WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: 

1 - --, !i i 0 6 3 7 . 1  I I 4 . 7  

ELEVATION: GROUNO L - a  5636 .60 '  
TOP Or CASING j6 ' ' 94 ' 

DRILLING SUMMARY: 

TOTAL OWrH well : l O . 9 2 '  .&Le: 18.00' 
-;I' 

ROREMOLL 3lAMETER 

WELL DESIGN: 

8ASIS:  GEOLOGIC LOG 2 CiEOPnrSIUA U G  - 
%SING SmlNC(S1: C:CslSINC SsSCREEN 

CONSTRUCTION TIM€ LOG: 

I- I-1-1- 

1-1-1-1- 

WELL DEVElOBMENT 

see '&tl rkvelowt?nt surmw Aeec. 

COMMENTS: 

Macer encanrcered ac 12.00' duriM driLLir 

Tco of stainless sceel casulg: I. 3L ' 

CONSULTlNG HYDROLOGISTS-GEOLOGIST 
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OAIE [x1IlKO 02/25/93 JAB/KJ' 72493 NORN 1521110 RREA ou7 PRESENT LpSofIU I%IffiOwIEllR lINl 2 GfOlOGISI 
EAST 2083803 LoCAloR MJfffR J12 BOAEHKE OI~II~BTEA I[NI 7 

I[MIKS IylIU Hi', HSII, CEMi GRoui 0 0'-12.9', EENIONIt SEPl 12 9'41 2', SPNO I? 2'-29 9', NAllRAl WILL 29 9'-30 2 ' .  C[NTRRlIZERS 

PuIllo 11 3' PNO 29 5, 2 0' w n 9'29 9', Em tu ErnEREO 
I- c u  z w  w >  

0 0  
U U  w w  

m 
WAM 
SIB L U  

, 

I 

! 

1 

i 

I 

I 

I 

i 

1 

! 
I 

j 

ulum glns 
MSSUIMIKN 
m ROM im UScRIPlIM 

No core recovery I29 8'-30 2'1 Toto1 depth 30 2: 

. 
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12.2'-12 

14 i'-IS 

16 2'46 

I6 5'47 

Ynu 
BHM 
Sill 

I , la 
I 

! 
I 

i 

i 
I 

I 
I 

! 
I 
i 

I 1 
I 

i 
1 
I I 
i 

i 
! 
I 

! 

! 
I 

I 

I 

* 
C I L  z w  w >  
0 0  c u  w w  act 

10 
I !  

I 

I 

c c  w >  > c  o w  
U C  
w z  I L H  

1.1 R.  

.IO RI  

.m R.1 

.I RI 

.IO R .  

m 
.9 
c 
111 

N 
1 
8 
111 

1 
.ID 
c 
111 

0 
9 
0 
111 

0 
ffl 
c 
111 

m 
ffl 
0 
111 

r. 
111 
c 
u1 

Gi 
111 
c 
ffl 

111 
ffl 
e 
111 

r 
111 
c 
111 

Umm glu 
W5MIrol 
mmrm OEsXIpIItN 

Nn CQECKMTV 111 5 -10 2 I 
Sme os obve ke description 2.2'-3 8' 

I ,  

:1 
No core recovery 110.58-12.2'1. 

. 

:I. . Sone os obove. See description 2.2'-3.8' 
No core recovery (12.3'-14.7'1 

:I Sme os obove.--See description 2.2'-3.8' 

No core recovery (15.4'-16.2'1 

:1. Sane os above. See description 2.2'-3.8' 
Grovelly Cloye Smd m n t k n g  tmsh Oork gru ish brow 
2 5 14/21 to lo&. Cocrse to fine qrovel md ire to z r ic . 

No cure recovery (I7 9'-18.2'1 
Sone os obove. See description 16 5'-17 9 ' .  ;c 
No are recovery (18 3'-2b2'1. 
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i 

i 

j 
! 

. /  
4 
I 

j 

i- 
i 

I 
i I 
I 
I 

j 

1 
! 
! 

i 

j 

i 
I 

i 

I 
1 

I 

I 
1 

! 
1 
I 

z w  w >  u o  

w w  

+ a  

a o  
a a  

c c  

.No core recovery 116.9’-20 4’1 

SH Sane 05 above See description 12 4’-13.2’ 

No core recovery I21 3 ’ 2 2  4’1 .. 

!H Sone as obove See description 12 4 ’ 4  2’ 

No core recovery (23 2’-24 4’1 
lotol Oepth 24.4’ 

- 



I SlAlE PlAtif MIM[NAK iOIA1 OEPlH IFTI ul 2 ROUNI ELEVATION I f i l '  5973.70 PROJECT NMBER 984011 1lIC Of BORING NJtlEDi 

OAIE l-fIIllEO 02/25/93 JAB/KJi 7 2 49 3 NORTH 152110 AREA 0117 PRESfNI LANlFIU CASIffi OW1ElfR I INI  2 CEMOGISI 
E N  2083803 LOCAIOR NWBER J12 BOAEMU OIMETER (IN1 7 

REI1pAKS nmI1 OAIU B-51, H S A ,  c[ilcNI CROUl 0 0'-12 9', BENlONIt SEN 12 9'-11 Z', SdO 11 2 l - 2 9  9', NAIMAL BhXIlL 29 9'-10 Z', c[NlRAlIZERS 
PWD 11 3' PEM 29 5, 2 0' SW 21 9 '29  9', BEOROM( W EliUlUNTERED 

, - -  
* c u  z w  w >  

0 0  
LLU 
w w  L L  

m 
c 
111 

r 

N 

P 
111 

r 

1 

c 
111 

r 

0 

c 
111 

r 

P 
Io 
e 
111 

m 
Io 
c 
ffl 

P 
ul 
P 
111 

Io 
Io 
P 
111 

111 
.Io 
c 
ffl 

v 
An 
P 
111 

(IIROMIIPE UgRIPIIM 

c Clo ey Sad HI th %me grovel ond st I t  Oork broun 17 5 YR 
1/41 Well grded, f i n e  t o  coorse grovel lmeon-1 5" dioml 
ord ver f i n e  to  coorse sond Imeon- medium - cowsel in 
silty c oy Icll motrix Grovel is subanylor to subrounded, 
composed 8 quortzite, granite, g r o n i t i c  schist, ond quortz 
Smd is subonylor, cm sed of quortz, Feldspor and rock 

bedEd Slightly mist 38% sand, 351 cloy, 208 grovel, and 
371 silt 

f r o  ents Contoins osp r It obove 15' - broken chnks Not 

No core recovery I1 9 ' 2  2'1 

9 Son Clo with sOwe silt od rove1 motrix contoinin 
t r o  S r  t'm r i x  is dark b r o w  I1 1 YR 4/31 lrosh conten 
vories betueen 10!-90% by volume F ine grovel ond very f i n e  
to  coorse sand i n  silty cloy Icl1 motrix Sond and rove1 

consists of uood, lost ic,  po r, cordboord, metol, and 
s t r ing  401 Cloy, Of s i  It, 2 K sand, ond 11% grovel 

No core recovery I3 8'-4 2'1 

1 

composed of rock froglnents, quartz, ond f e l d s p r s  9 rash 

! r  - 

1 Some os obove, See descr ipt ion 2.2 '  -3.8' 

No core recovery 15 0'-6.2'1 

- _ _  ~- - ~~ - -~ 

1 Some os above See descr i pt ion 2 2' -3 8' 
No core recovery I6 5' -8 2' I 

- 'I Some os obove See description 2 2'-3 8' 
No core recovery (8 5l-10 2' I 



GROUNl EUVAIION lfT1 . 5985 20 PROJECT HViEEA 989013 LOG OF [ORIN6 NJHBEA SlAE PwlE C O O ~ I N A T E  l0TN UPIH If11 24 4 

16 4’-16 

oAir BILUO 02/18/93 
MlAM 152552 ARtA 010 PAESLNI LANUIU CASIN; oLpIIm IINI 2 GEOLOGISI 
EAST u)831% LOCATOR tilMR 512 BOREHllE OIAfiETER lINl IO 25 

AEflPAKS ilNI1 OAIU 8-51, EA, cEI1ENl Wl 0 0’-6 ’t’, BENTONITBEAL 6 9’-10 8’, SAND 10 8 ’ 2 4  0’. NATURAL 8AMfIlL 24 0-24 4’, 2 0‘ SUP 29 0’- 

i 
i ]  

i 
I ,  

! I  

‘ I  

I i  

~ j j I ! i 

! 
i 
I 
! 
I 
! 

No core recovery 19 2’-10 4’1 
SH Some os above See description 4 9’-7 3’ 

No core recovery 111 9’42  4’1 

Trash, rovel, si l t ,  sond mixture Voriws colors, 
doman ly dork grayish brom I10 YR 4/21 fine to coorse 
grovel Imox-2 5“, meon-0 3’4 5”J ond very f ine to very 
coorse sond lmeon-fine - medium1 LOH plost ici  t tiel I 
groded Except for freshly broken ongulor grave i 5, clasts 
are submgulor to subrounded lrosh moinly p o p ,  Hood, 
metol stri 5 ond shovings, ond plostic sheeting Grovel 

prtzi te Sond I S  conposed moinly of quartz H I  th some 
rock frogs, troces of mico mafics Occosionol troces of 
colcareous content loderotel 

soturoted be lo^ 12 7’ 11-19 

No core recovery 113 2’-I6 4’1 

9 SH 

- 
conposed o 1 noinly igneous ond metoeorphic schist gneiss, 

at 20 7’4 3’ No bedding S 
ond lo-%! cloy O w o I  I 

Some os above. See description 12 4 ’ 4  2’ 

No core recovery I16 9’20 4’1 

! 
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STRK PlANE aMRDINATE T O T A l  OEPTH l f l l  24 4 CiOUNl ELEYAIION If11 5985 20 PROJECT WER 919l13 LM; Of EMlING MER 

OATE NILLEO 02/18/93 
"'lAN 72393 NOAM '152552 I?&! OLn PRESENT LANlFIU CAsIffiOyYlETcR lINl 2 GEOLOGISI 

EPSl m083196 locAiM1 N'lI! J12 BMlEMLE OWnEA IINI 10 25 
BIwu;S HOB11 MlIU 8-51, rSq CEENT GAM 0 0-6 4', BENTONIEIV 6 ('-10 8', SANO 10 8 ' 2 4  O', NllTUWlL BAOfIU 24 0-24 4'. 2 0' W 24 0'- 

26 0'. BEm MI EMXXPIEREO . - -  

I 
I 

! 
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! 
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! 
I 

I 

! 

i 

i 

I 

i 
! 

I 
I 
I 

I I 
i 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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i 
i 
I 

I 
! 

I 

! 
! 
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! 
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i 

I 
I t 

! 

z w  w >  
0 0  a o  w w  

c a  

a a  

I 

S A  a c  
> a  

a n  

w ,  

o w  v c  w z  

1.1) R. 

M R  

. m m  

.n II I 

3 l i . i  

1.80 R. 

c c  

111 
.a 
e 
ffl 

m 
c 
ffl 

.m 

N 
.m 
0 
111 

1 
m 
e'  
ffl 

0 
m 
e 
111 

F 
P 
e 
111 

m 

m 
F 
m 

P 
c 
ffl 

10 
h 
c 
111 

Grovel ly Sond HI th  some si I t  and cloy, troce of trosh Oork 
yellowish brown 110 YR 4/41 fine rove1 ond very f i n e  to 

subrounded LM plasticity Grovel moinly I eous, meto- 

fru and traces of mofic micos No 

very c o m e  smd heon-mediwol We 9 I groded Subongulor to 

morphc gneisses, schists, quortzi tes ui th 9" race to sme 

O-Z%Slrosh, 23% grovel, 48% smd, 

sandstone Sand conpsed moinly o f  

No core recovery IO 3'-2..2'1 

No core recovery I2.2'-4 4'1 

No core recovery 14.4'-4 9'1 Center b i t  used 

tl Grovel I SI I ty, Clayey Sond with troce of  trosh Oork b rom 
110 YR 831 to ye1 louish broun 110 YR 5/61 f ine to coorse 
grovel hx-3", mean-0 3'-0 6'7, coorsest grovel is  present 
os o lens ot 6 4'-6 9' Very fine t o  very cmrse sond 
Imeon-fine to iediuml Uel I graded Except fo r  f reshly 
broken on u lo r  grovel clasts ongulori ty is suhongulor to 
subrounde 1 10u p l a s t i c i t y  brovel composed of  igneous ond 
metmorphic gneisses, schists, yortzites, ond gron i t i c  
clasts Smd composed of  quartz uith some t o  abundant rock 
frogs and troce to so& Fe-oxide groins ond dissemimted 
c o l c o r e w  cement hI iche pockets ot 11 6'-11 9' No 
hddim Trffih 1 5  mmly per, urn?, od pInst!c shw?!ng 
SI ightly moist Clossi f ied os sm to sc but 6 4'-6 9' me 
i s  lessentiol I 100% grovel] 0-4 'lroh, 15-301 grovel, 4o-!b sard, and !il -401( si It ond clay 
No core recovery (7 3'-8 4'1 

in. Sme os obove See den i pt ion 4 9' -? 3' 

No core recovery 19 2'-10 4'1 
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No core recovery I28 9'-30 6'1 

A r t i f r c r o l  f i l l  Sond silt-clo mixture u i t h  troces OF 
grovel ond trosh Oar Z i  broun I1 YR 3/31 to very dork 
royish broun 110 YR 3/21 Very f i n e  to ver coarse sand 

mean4 1"-0 2"1 Poorly graded Subrm u l o r  to subrbunded 
Lou to  medim plasticit Coliche poc ! e t  ot  31 4' Sond 

[some trosh mo hove been pushed doun from intervols o ovel 

H I  thlli t h i s  interval, hoHever i t  i s  unclear Hhere this 
contact occurs No bedding tloist Groin sizes NA 
No core recovery 131 5'-32 6 '1  
A r t i f i c i o l  f i l l  Some os intervol above 30 6'-31 5' l rosh 
moy be ushed dow from above 

[LTY CLAYSTONE Si I ty Clo stone l ight  broHnish groy I2 5 Y 6/21 to groyish 
b r o w  I2 5 Y 5/21 HI  th ye1 l o ~ i s h  b r o m  I10 YR 5/61 Fe-oxide 
stained pockets Porosi ty-5I-101 Cement is  orgi I loceous 
Hith Fe-oxides ond occosionol troces colcareoa S l i g h t l y  

clost ot 32 9' Trace 

!meon.Finel and very f i n e  to  medtum.groveI 'i mox:l" 

1 doninontly quartz h s  K i s  poper, Nood, plostic, ond loss 

A r t i f r c i o l  f i t  'i and noturol motertol contoct moy ex is t  

lop o f  5 edrock 32 7' 
- 

No core recover 133 6'-34 6'1 
~- - _  - - Toto1 depth 34 g' . ~ ~- 
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No core recovery I18 3'2% 6'1 

Artificial f i l l  Trosh Hulti-colored, mainly brom Troce 
of geologic moteriols Isond, silt, cloy, grovel1 t lo in ly 
coiposed of umd, fiberws m t e r i o l ,  poper, and metol 
Slightly m i s t  Groin sizes M 
No core recovery 12% 8'27 1'1 

- 

Artif l c io l  f i I I Trash. nul t iculored. Troce of geologic 
moteriols. Plostic, poper, wood, netol lo spoo",, sheet 
metoll, nylon  ebbi in^ md ospholt Sli$tly moist. 
No core recovery (21..4'-28 6'1 

Trod Sore os interval 27 1'-27.T 
No cure recovery 128 9'-30 6'1 
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No core recovery 19 2'-10 6' I FI 
Artificial f i l l  b o v e l l y  silt-sond-cloy mixture Hith o 
trace of trosh Brotddork broun I10 YR 913 3/31 line to 
medium grovel IMX-~", neon4 6"l and very tine to  very 
c ruse  sod lmeon-fine - nediuml [oderotely to ue l l  
roded Subangular to subrounded Lou t o  Rdim p los t i c i  ty  we^ t m n ~ y  composed ~l \ptj mi laetOncr~\c rock frq- 

ments Sand composed a i n l y  of quortz Trosh is  p o p ,  
lostic, and os holt No beddin SIi tly moist 

!0-30! Grovel, ! 5-301 sand, 25-!51 s i  9h t. and 25-10! c l o y  
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;H A r t i f i c i a l  Fill Silty Sand u i t h  some grovel and c l o  Oork 
brom 17 5 YR 313, 3/41 u i t h  strong brow, I7 5 YA 4/11 
streaks CaoveI f i n e  to ccwrse ( D O X ~ ' ,  neon4 5"1, of ten 
fractured remnonts of larger closts Sand very, f ine t o  very 
ccwrse 1mean:firt - medium1 UelI roded Angulor t o  sub- 

grovels ore I eous, metamorphic. No bedding. SI I tI 

10-8% Grovel, 41-58 sand, ?O-a% silt, .md.15-251 clay 
No core recovery 11 '7'-5,1'1 

rounded c los t i cs  Lou p l o s t i c i t y .  ! md dominantly quartz, 

moist No tros ! exc t troces o f  ospholt, general iQ o ve 1 0 '  

1 A r t i f i c i a l  f i l l  Silt-sand-cloy mixture k i t h  ovel ond o 
troce o f  trosh Brom/dork broun 110 YR 413. $31 Grovels 
overage 0 3" Sond ranges from very f i n e  t o  very c o m e  
lmeanrf inel Poorly to  moderotely groded Subon ulor to sh- 

uortz Grovel conpased of  igneous and etomorphic rock 
!rags Trosh most I uood and paper No bedding SI  I ht I 

No core recovery I5 3'-?-1'1 

rounded LOW to medium plasticity Sand compose 1 of mornly 

moist 5-10! Grove i , 8-40% smd, 20-40X si It, ond b4k dcy 

I 
- 

L Sme os above %e description 5 1'3 3' 

No core recovery 18 1'-8 6'1 

A r t i f i c i o l  f i l l  Ap oxinotely 50% i s  the sme os lntervoi 

olostic -~ 
'7 1'-8 l', mixed HI h 50% trosh irosh is raoinly pop md 

10 core recovery 19 2'-10 6' I 

r 1 
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CLAYEY SILTSTONE Some os above See descrpon 52 4'59 9' Toto1 depth 
1 60 5' 
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CLAYSTONE 
IRONSTOEE NUWLES 

Some os above See description 39 3'-41 6' 

Ironstone nodules Oark brown 17 5 YR 413, Vl, 313, 1/41 
to  dork reddish brown I5 YR 313, 3/41 fe-stone composed of 
f e  cemented si I t  md cloy Porosi ty3-15% fe-oxide cement 
ui th troces of  co lcoreuq IT I I loceo~ls ctment SI igh t ly  
f r iab le ,  crunbly Some h - 0 x 1  !e s No bedding opporent 
f e  content decreuses with depth b y  to  s l i q h t l y  m i s t  

SILTY ClAYSTONE Silty Cloystone - Ii ht yellbwish brom 12 Y 6131, to l i g h t  

I5 YR 313.3141 fe-stone nodules touords bose Porosi tv5-15ib 
0 1  ive brown 12.5 Y 5 9 31, wi th dork reddish broun 

Cement is'orgi I loceous wi th troces of  fe-oxide and ' 
colcoreous cements SI ightly f r i o b l e  fe-oxide streoks 
scattered throughout No beddin apportnt due to core 
domoge Or to S I I  ht l  m i s t  9 Du I i co te  sample token 
48 3 -52 3 ' l  15-15! Silt nnd 65-85! cloy - 

:lAYEY SILTSTONE Clo e S i l t s to rx  to  Si l tstone 11th cloy - light alive brom 
12 5 f 5/31 to  o l i v e  koun 12 5 Y 4/11, beloH a rox 58 T~ 
very dark ro ish broun 12 5 Y 4/31, ond belou [ii O', blocic a 

110 YR 2/19 ~ I Y  ronoes from 10-351 bolonce i s  s i  I t  
Pwclsi ty-IO-2ti ' Cement is  orgi 
colcoreous cement SIi htly to 
Scattered troces f e  0x1 1 es d o v e  op 
carbonaceous content below 58 0' 

-~ No core recovery 159 9' - 60 0'1 
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No core recovery I29 1'-32 8'1, 

No core recovery (32 3'-32 8'1 Center bit used 

IC ~ [rosin uith grovel, sond si l t  c l a  mixture t l ix ture is  
dark yellmish brown (lb YR (141 kdium ravel  t o  1 5 "  in 

IioderoteI oded Subangular t o  rounded Lou p l o s t i c i t y  
Si I i c i c  kgddd Saturated Trosh i s  crood ord possibly 
i?NJnEiiC recordin tape 1-50! brovel, 10-451 sond, 

diameter ond very f i n e  to very coorse son 1 Imeon:finel 

~0-70% s i l t  and c 9 oy 

- 

!lo core recovery l3j 2'-39.3'1 lop of Bedrock b e k e n  33 2' 
- 19 3' 

LAYSIOErf Siiiystone uith o troce to sane s i l t  Oork groylsh b r o m  in r Y I10 
iQ 4!2 !c 2 5 I4121 zid ~ ! ! ~ n g i i -  t o  --qijh ui'oHn I I  3 I 
21 md I i$t o l i ve  brown I2 5 7 5/3r be lo^ approximotely 
'12 2' Porositvd!-lO! Cement is oroi  1 h c e w s  with troces 
[if colca-eous kement Nm- to SI ightiy f r i a b l e  I roce of  
fe-oxide esent, both dissminoted ad f i n e  laminae, 

p o l l e l  laminated (often hwd to discern1 fe-oxide stoins 
cross Iminae in sooe areas od moy represent healed froc- 
twes by to SI i$tly m i s t  (Scraps o f  lug ond trosh 

k l i f h i f q e d l  occasionally resent belou 46 I' Crubly 
above 47 0' ad below 48 
Bedding that ROY be Iresent below 48 f is Obscurd by 
cwe d o m y  90-9811 day MO 2-iOX SI i t 

OCCOS~OIII r traces cwbonoceous noter io l  Not bedded t o  

resent robobly pshd from h o v e l  fe-s ! one nodules Isoft, 

most corn tent o t  47 0 ' 4 8  3' 
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No core recovery 118 6'20 3'1 
No core remaining after sonpltn f i e l d  descr ipt ion - 

mixed i n  No bedding 3 oturated 
No core recovery I20 9 ' 2 4  3'1 

grovel ly, si Ity, trash , sand 1 ark b r o m  HI th black osphol t 

\ 

No core remoini after sompling F i e l d  descriptton - silty 

!lightly moist to moist 

c l o  ~ t t h  s ~ d ,  7 race of  grovel Oork 0 1  ive b r o m  coliche 
oc II et5 ond lens of  trash present ot bose No bedding 

No core recovery I2?.9'-28.3'1 

No core remoining after smpl ing  F i e l d  descr ipt ion - mixed 
trash cloy, and c d  iche lenses 01 ive brown cloy, hi t e  
coliche No beddiq Sl igh t ly  moist to moist 
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No core recovery 19 6’40 3’1 
No core remaining a f t e r  scmpling f i e l d  description - 
ravel ly, si Ity sand ti1 th trash ond cloyJ osphlt in top 

!4 ’ ,  dark brotin to block; MI bedding, s l i g h t l y  moist 

. 

NO core recovery IIZ.O’-~~.I’I 
No core remcining a f t e r  somplin f i e l d  description - 
si I t  grovel, sand mixture, dor ? brow, trace trosh, no 
bedding, slightly moist 
No core recovery I13 0 ’ 4  9’1 

- 

_ _  . 

No core reraoiniq a f te r  smplinq. F ie ld  descr ip t im - 
grovei smd, si l t  mixture irith%osh, broun to dork b r o q  
no i~edding sot l roted 

No core recovery I17 9’-18.3’1 

70% trash and 3011 grovel ly, sm4 si It, cloy mixture Hixture 
is  vel loti ish bin I10 Yfl 9/41 tii th f i n e  aravels very f i n e  

1 

/lo core recovery ill 6’-20 l’i 



M R  

ono 

OR0 

No core remoinin a f te r  sampling f i e l d  description - f i l l  
ravel, sond, si  t, c loy mixture, strong broun wi th 0 1' 

?hick o l i v e  gray lens at base, no bedding. s l i g h t l y  moist 
9 SI 

No core recovery (1 7'2 3'1 

Sond HI th ravel, si  It, cloy ond trosh Oork ye1 louish broun 
110 YR 4/47 f i n e  grovel Imeon-0 25"-0 5'7 ond very f ine to 
very course sond lmeon-fiiiel Hell groded Angulor to  
subrounded low p l o s t i c i t  Cruvel comprised of s i  Iico, 

HI th rock frogments, traces o f  mico and heavy minerols, 
trace to  somt trosh lpoper, sheet plost ic,  Hood1 No 
beddi Slightly (noist 16% Gravel, 61% sand, IO! s i l t ,  

No core recovery I3 3'-4 3'1 
T r o ~ h o d ~ l o s t i c  sheeting1 Less thon 1% geolagic 
mo ter io Is 
No core recovery 14 6'4 9'1 

SI 

igneous, ond metamorphic 1 rogments Sand composed o f  quortz 

and 13 7 cloy , 
- 

\ sc 
__--- ~ 

I 

.__ 
~1 hsh Hith trace to me gravelly sand silt, c loy m r x t m  

thot is dark ye1 I ish broun I10 YR 4/41, iledium ovel of  
1 5" i n  diameter a very Fine to very c o o ~ s e  son 9' Ineon: 
f ine l  Uel I raded j Submgulor to  subrounded Lou 
p l o s t i c i t y .  2 ravel ond sand s i l i c t c :  Not bedded S l igh t ly  
moist k o s h  is uood, er, plostic with on occosionol 
trace o f  metal. i0-2d!ovel, 45-69 sand, 15-20! si I t ,  __ _ _  
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No core recovery 125 2’-34 3’1 

Sone os obove. See description 14 3’-15.4’ 

ILlY RAY Silty Cloy l ight ellowish brown 12 5 Y 613, 6/41 to 
. -  . . .  yelloHish brow! 11 1; YR 5/41 t o  light o l i ve  b r m n  12 5 Y 5/31 

lroce ot very t ine to very coorse-sond Poorly groded 
tldium p l o s t i c i t y .  Cot?m troce to some Fe-oxides, troce 
o f  carbonaceous m o t v i o l .  No bedding op rent Resembles 

216 Sod, b% cloy, md 18% si1 t lop of Bedrock 35.4’ 
Sane os belou. See description 36.3’-J1.6’ 
No core recovery 135.6’-36 3’1 

ueathered reworked bedrock cloystone. E turoted 

lAYSTONE 

resent ot  to or“e bshed in frm obove.1 85-91! tloy od 1-15! si I t  
!oh11 Depth 38 6’ 
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5 9'-16' 

1 1'-9 9' 

DATE NILLED 02/10/93 J B o Y L A N  . 72093 NORIH 152SM AREA Mn M%NI LANlFIU cAsIffiOW1ElfJi lINl 2 GEOLOGIST 
EAST 2083206 LOCAIOA WR 12K BOREHKE OIAKI[R IINI 7 

REHPAKS ilOsIL ORIU 1-57, HSA. fftlfH1 GRWI 0 0'-21 l', BENlONIt SIN 27 3'-29 5', SAUO 29 5 l - 3 5  6 ' ,  NAIlAAl BACKTILL 35 6l-31 6', 2 0'  SUP 
35 4'-314'. KPiH 10 BEOAam 35 4' - -  + +  

03012 

IMR 

M A '  

m /I ! 
~~ 

30RI 

M R I  

.m 
6 
111 

m m 
6 
In 

r m 
6 
I[] 

m 
6 
111 

m 

u 
D 
E 
n 

i 
0 
F 
n 

I 
3 

1 
1 

1 

1 
1 

I 

1 
1 

1 
1 

1 

tl . . Silty Sond with traces of grovel, cloy, ond os h a l t  Oork 
brown 17 5 YR 3/3. 3/41 f i n e  arovel ond verv I! ine to verv 
coorse sond Imean? t ne - mediud Uel I g r o d d  Subongulor' 
to  subrounded LOW p l o s t i c i t y  Grovels and sod ore 
si liceous fine-orained coliche c los ts  ond disseminated 
colcoreous cemenf also present No bedding i lo is t  3% Grovel, 
76% sond, 15% silt, and 6% cloy , 

No core recovery IO 3'-4 8'1 

- 
I:lov-Stlt mixture 11th o troce of sand Light o l i v e  brown 
i2  5 YR 5/41 Poorly yoded low to medium p l o s t i c i t y  Troce 
:$I some fe-oxide cement No bedding 1535% Si It, 65-851 cloy, 
~ n l  il-l%1 wove1 and sond I o i s t  

J 

l h v e l  I Sond u i t h  sone c l o  and s i  It ond scattered traces 
;F t r d  Ye1 lowish brown I I 0 YR 5/91 to b r o d d o r k  brown 

-- - ilil YR 413, 3/31 to very dork brown 110 YR 2121- Fine -. ~ 

x r s e  grovel l m ~ ) 3 ~ ~  roedl 3"-0 7"1, grovel r ichest 
k t ~ m  7 0'-7 6' Ver f i n e  to ver coarse sond Imeon-fine to  

xqt for  angular g a v e l  frognents from 7 0'-7 6', broken 
:win d r i l l i n g  low to medium p l o s t i c i t y  Portions from 
3 9 5' strongly moderately hydrophobic Cloy-rich lens 
;if%nt a t  9 7 - 9  9' Troce to  sone fe-oxides scottered 

= 

idiunl Uell groded 6 b  lost5 are su ngulor t o  subrounded 

noted Ory to  s l i g h t l y  

8% cloy, od 12% SI It 
3 3' lrosii cmtent 

No core recovery I? 6 ' 4  3' I 
Sone os o h v e  See desdriptton 5 9'-7 6' 
8 3 ' -8 5' strongly to moderotel h kophobic 

n-u A 3 
No core recovery 19 9'-10 3 '1 

8 3'-8 5'sond-sized f r o y e n t s  o r i  b ock gloss present 
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No core recovery I13 2'-36 4'1 i n  the following intprvols 
13 2'-14 4' 
14 4'-16 4' 
16 4'-18 4' 
18 4 ' 4 8  9' (center bit used) 
11 9 '20  4' 
20 4'22 4' 
22 4 ' 2 4  4' 
24 4'26 4' 
26 4 ' 2 8  4' 
28 4 ' 4 0  4' 
30 4 l - 3 2  4' 
32 4'-32 7' [center bit used) 
32 7'-34 4' 
34 4'-36 4' 
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No core recovery 18 9'-10 4 ' 1  

No core remaining a f t e r  sonpling f i e l d  descr ipt ion - Silty 
c l o  utth some grovel and trash Olive broun to dork groy 
f i  11 No bedding iloist 
No core recovery I10 7'-12 4'1 

No core remoining a f t e r  sompling F i e l d  descr ipt ion - 
Si I ty c l a  HI th some grovel and trosh 01 ive b r o w  
f i l l  No b edding louest 2 inches contoin roots Hoist 

No core recovery I13 2 3 6  4'1 in the fo l lou lng  intervols 
13 2'-14 4' - 

usedl 

24 4 ' 2 6  4' 
26 4'-28 4' 
28 4'-30 4' 
30 4 l - 3 2  4'  

~ 32-4':32 7' Icenter bit usedl ~- 
- .  32 7'-34 4' 

34 4'-36 4' 
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No core remoining a f t e r  som l i n g  f i e l d  description - Silty 
clay wi t h  some grovel I)ld, dork broun f i I I No bedding 
moist 

No core recovery f o r  fo l lowing intervals 
1 0 ’ 2  2’ Z. Zi-9.i i 
4.4’-4.9’ [center bit usedl 
4.9’-6 4’ 

No core remaining a f te r  sm I i n  

f i l l  No I d i n g  Sli$tly moist 
sondy c l o  with grovel ond B ; 1  ros 

i e l d  description - S i l t y  
ight brom ord block 

No core recovery I7 3’-8.4’1 

No core r m o i n i  a f t e r  s m p l i n  F ie ld  descri tion - Clayey 

No core recovery 18 9’-10 4’ I 
smd md ~ d y  ? c oy Oar4 yay 9 o black f i I I R o i s t  
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SC Clo e Sand uith sone si It ond grovel Dark brow 
3/31 b block IN 2/01 f i n e  orovel and verv f i n e  to coorse 
smd lieon I medium1 in si I t i  cloy Icll mo'trix Hoderotely 
groded Subwgu lo r  to subrounded sod ond rove1 composed 
of  quortz, rock f r o  ents, feldspor, sands 9 one, olso 

iloist 32% Cloy, 21% silt. 40% sond ond 71 wove1 
contains torry subs $" once l i k e  ospholt i n  top 6" No bedding 

No core recovery IO 9'-1 0'1 
Some os above See d e w  i p t  ion 0 0'4 9' 

iC Sandy Grovel HI  th some clby Reddish brom I5 YR 4/41 t o  
strong broun I7 5 YA 4/61. Coorse qrovel lm0x-2~ droml and 
very Fine to caorse sond Imeon~oledium - coorsel in cloy 
I I O H  losticityl matrix Dell groded Grovel is  ongulor 

sondstone and groni te Sand i s  subon ulor to subrounded, 

28% sond, 20% cloy, ond 2% s i  It 
No core recovery 12 8'-3 0'1 

to  su 1 angulor coolposed mainly of quortzi te HI th some 

uortz, feldspor, rock frogments No 9 bedded 50% Grovel, - 
--__ 

- 
C rirovel I Sand ui th some cloy and si It Olive ye1 Iou 

12 5 Y Fi/41 f i n e  to coorse qrovel  meo on-come 21'1. 
unyu lor to subrounded and coiposed moinly o f  quortzi te, 
u t ~ h  soole grani te and schist, sond is  very f i n e  to  coarse 
Imeon~mediuml, subongulor to subrounded, coolposed o f  UOT i:,- 

30% grovel, 32% cloy, and 6% silt 
rock frogments, feldspor, micas Not bedded Hoist 41 4% ScrI,, 

-_ - 
Yo,orerecogry-14 0'-10 0'1 Center b i t  used - _  

J 
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ocews Non- to  s l i g h t l y  FriobIe fe-oxides presentJin 
ueothered port ion lobove 31 8'1, troce of corbonocews 
content is  olso present, including cool I chips ot 33 1' 
tlossive to contorted lominotions obove 3 I 8', lominoted 
wth occasional mossive zones b e h  31 8' to Sose Dry 
to 511 htl moist 301 Silt and 70% cloy 
Toto1 1 6  ept 34 0' 

m J ' - I  



Sandy silty cloy to silty Clo to cloy with rove1 and s i l t  
Above 22 0 color is dominant y 1 1  ht groy I 5 Y 7/21 to 
1 1  ht o l i v e  brown I2 5 YR 5/31 wit!! scottered ockets o f  

I2 0' color is  dominantly el lowish b r o m  110 YR 514 5/61 to  
dork ye1 louish broun I10 Yi 414, 4/61 HI th pockets d I ight 
o l  ive brown 12 5 Y 5/11 kovels motnl present a t  19 6'  to 
20 3' 23 6' 23 9 ' 2 4  0' Icemented wi t b in ironstone], 24 2', 
ad 25 41, Inox-Z',  om-^ 5'11, ro re  o r  absent o t  other 
depths i n  this interval  Sand is mainly present 20 2'20 4' 
20 7 ' 2 0  9', 24 0'24 2'' 24 6'24 9', and 25 1 ' 4  5 ' )  and 
very f i n e  t o  c o m e  Imem-v f i n e  to f i n e l  All other 
depths in t h i s  intervol  consist o f  si I ty cloy HI th troce to 
no sond or grovel Poor1 graded Subon ulor to subrounded 
grovel and mylor to su 1 rounded sond P ON to medium 

lostict ty Grovels ore igneous, metomrphic, od si I tc ic  
!ond co osed o f  u w t z  u i t h  some rock frogments, ond troce ~ 

t o  some e-oxides troces of  micos and mafic minerols f e -  
stone resent ot 6 ' 2 4  I' md 25 1'-25 5' No bedding 
YOiE [ore frm 11 0 ' 2 5  5 '  consists of  variegated cloyey to 
51314 lenses ~i th vory 19 amounts o f  si It and grovel, 
mlocts are eneroll t ronsi t ionol  On1 gross chonge has 

iy o f  Bedrock 25 5' 

1 1 ci 

e 9 lowish brown 110 YR 5/81 and brown 17 5 YR b 4 1 ,  belou 

Setn noted ! Y  X Grove , 251 sand, 20% si / t, ond 50% cloy 

MY S!liM S ~ l t s t a n e  u i t h  c I  t o  Clo e Si l tstone Pole brown 110 YR 
- 4/11 to yellowish (! row I1 11 R 5/61. Trace IO$-3%1 very Fine- 

p i n e d  sand Iguortz with troces of rock frogments, fe-  
j~ tde rains, m d i c s  orid micos, ongulor to subrounded), 

JrciIIoceous with troce o f  fe-oxide cement Slightly to  
i d a o t e l y  f r i a b l e  Scattered troces of corbonocews 

- 

!:l - 1  40 c I oy, 601-7 5 1 s I I t Poros i ty=lo%-fl% Cement is  
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No core recovery (20.9’-21.8’1 

in Some os obove. See description 17 8’-18 7’ 

h i e d  Grovel Igwl ond Sandy Grovel l y  c loy lscl zones Grovel 
IS qroy quortzite, anguhr to submylor ,  poorly graded 
lrood grovel1 Sandy y o v e l l y  c l o y  is com osed of sond and 

5/61, ui th mottled oprwance Hoist i nc reos in i  s i  It 
m t e n t  Hith depth iiixed wilh bedrock belou 2 3’ 
i#X Grovel and 
10 core recovery I23 6 ’ 2 3  8’1 
jjme os obove See descr i p i  i on 23 1’ -23 6’ 
i o  core recovery (24 9’25 8’1 

- 

m v e l  in IOU p l a s t i c i t y  cloy matrix, e l  P o ~ s h  brotin 110 YR 

G i ~ l ,  351 said, 4011 cloy ond 5% s i  It, 

W 

W $one os obove. See description 23 1’23 6’ 

LAU <!i i3ff  f i v e  Si l tstone with trace of  sand light b r o ~ n i s h  roy 

yellow Fe-hydroxi !t stains ot 28’ s o m j ~ s _ y e r y  F ine 
3m~d, ios-used or quwriz F o r o s i t y - l U W i i  No cement 

3edding irr ulw Not fractured Slightly mist to dry 

No core recovery 126 8 ’ 4 7  8’1 

lotol Depth -28 3’ 

ii !I 16/21 to 1 1  t o l i v e  broun 12 5 Y 5/61, Hith o 9 ive 

k d w o t e l y  d r i o b l e  Smd occurs olong uovy lornitme surfoces 

251 Cloy, 70 9 silt, ond 5% sod 

MY S!IISI(I# Sone os obove See description 26 5’26  8’ 
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MlRM 152237 ARM MI? PRESENT LAHlFIU CASIffiOwlElEA lINl 2 GEOLOGIST J BOIIANIKJI 7 16 9 3 
EAST 2m LOCATOAMMfR 12J fflREHILE OIAMTER IINI 1 DATE rRIlII0 01/02/93 
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No core recovery 16 3 ’ 4  8’1 

L. 

:1 Sone os above See description 3 8’-4 9’ 

No core recovery (12 9 ’ 4  8’1 

1 Some os above See descriptibn 3 8’4 9’ 

No core recovery 115 3’45 8’1 

1- = -  Some os above See description 3 8 ’ 4  9 ’ -  

No core recovery (17 6’-17 8’1 
H i x e d  Si I ty Sand with some cloy and londfi I I trash Trosh 
makes u o prox 60% of interval Very dark groyish b r o m  
(2 5 Y !/Z! Sand I S  very f i n e  to  coarse Imeon-medium1 
groined Hoderote groding Sand IS angular to subrounded 
composed of quortz ond rock f r o y e n t s  low  I o s t i c i t y  
clayey si l t  motrix Intervol  from 22 O’-ZI ! I  contains 
rnoinly trosh of loud, lostic, md p o p  Not bedded 
Hoist t o  uet 451 Son 8 , 351 si It, ond 20 cloy 
No core recovery I18 7’-I9 8’1 

n 

1 Some os above. See description 17.8’-18 7’ 1 
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0 0-1  6’ 

18’-2 9’ 

18’49’ 

i 8 - 6 3 ’  
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YI R.U 
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L L  

Clo e knd ui th some s i  I t  ond grovel Olive broun 
12 ! 14/31 to  block (N 2/01 Hderotely groded, very 
f i n e  to coorse sand od f i n e  to medium y o v e l  i n  silty 
cloy motrix, with m e  ospholt wd other trash Sand 
ond rove1 are on lo r  to  subrounded Hotr ix is  IOU 
plos 9 r  i c i t y  MI ovel cmposed of quartz i te uith mimr 
metmar IC and roni te f r o  ents. Sod CMB sed ainly 
of q u r t ,  r o d  ~ r o p t s  i t  bedded iiols$ Asihl t and 
concrete esmt ot 1 2’ 8% Grovel, 52% sod, 1 % s i l t ,  
od 22% c r oy 
No core recovery I1 6’-18’1 
Some os above See description 0 0 ’ 4  6’ 

No cure recovery I2 9’-3 8’1 

Y assorted 1 rosh and f i l l  moteriols Olive broun 12 5 4/41 
Sandy Clo wi th sole si It, a k e s  up motrix contoini 

Hoist throughout 

No core recovery 14 9’3 8’1 
Sane os above See description 3 8’-4 9’ 
No core recovery (6 3’-118’1 
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No core recovery I15 7’23 9’1 (recoverrottempts mode i n  2 0’ 
inter vo I s I 

. 

I ___ 
No core rernoining o h  sonplin F i e l d  descr ipt ion - 

Frcgmented grovel and rock f l o u r  present Bo bedding 
Slightly moist to moist 
No core recovery 124 4’25 9’1 

Grovel-sond-si I t-cloy-trash mix 9 ure G r y i s h  b r o m  

-. _.___ 

- 
~ 

- - 
lo core recovery I27 0 ’ 2 7  9’1 

- 
LTY ClArSlONE si I ty Cloystone ui th some smd light 01 ive brown 12 5 i 

5141 nith dark yellowish broun (10 YR 4/61 fe-oxide 5 t w  
Smd IS f i n e  md decreases in obundonce t o  0% o t  30’ 
Porosity:ZO$ No cenent Slightly frioble Core heovily 
don ed during dri I I o r  mpl i no bddi oppormt 

No core recovery I28 9’-29 0’1 
IIY DAYSTONE Sone os above See description 27 9 ’ 4  9’ 

Not 7 r o c t u r d  Hoist pl 01 Silt, 45 9 cloy, and 51 sond 
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No core recovery 110.1’-11.9’1 

No core raoining after,sompling f i e l d  description - 
Consists of s i l t - c l a y  mixture uith sod od trosh Olive 
gray to 01  ive brom with block stoining. Hoist Block oreos 
appear organic-r ich. 

No core recovery I13.4’-13 9’1 

nixed trosh od sandy cloy os described obove 13 9 ’ 5  5’1 
... 

__ __ 
No core recovery 115.?’-23.9’I Irecovery attempts mode in 2 0’ 
i n  t ervo I s I 
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No core renoining o f t e r  smpl ing  F i e l d  descri t ion  - grovel 
-sand-silt mixture with some ospholt lgmlsml 1 rom, lightly 
rooted, no bedding. tloist 

No core recovery 10.8’-1.9’1 

No core recovery (3  1’-1.9’1 I 

! - 
Slvldy cloy wth  some r o v e l i  light o l i v e  brown 12 5 Y 5/41 
!ell roded mixture o ! medium to f i n e  grovel hean- f ine l  and 
isfy Fine t o  c o m e  sond [mean-medium-coarse] in s i  I ty 
r;oy, low p last ic i t  matrix Grovel ond sand ore sub- 
linqulor, composed o F Heothered rock f r o  and quortz No 
;ding Hoist 158 Grovel, 381 s ~ d ,  4 1 cloy, ond 7% slit 

c 

! 
Yo core recovery 15 5’3 9’1 

? vd trash and sandy c loy lsondy c loy  described above37- 
5 5’1 11 h t  o l i v e  brown motrtx Soturoted No bedding 

i n h d e s  Hood, lostic, per, metol, umd-f iber 
x r d  Color IS vor io g le  to very doh groy 

- - =  - - -  _ _  

‘io core recovery 16 2’-7 9’1 

,;me os obove-See description 5 9’-6 2’ 
No sore recovery (8 2’ -9 9’ I 

Some os obove See description 5 9’-6.2’ 
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sc lhn t inued from 18 0’-19 8’1 Grovel coqosed mainly of 
granite, quartzite, sandstone, md schist Sand com sed of 
rock frogs md quortz od felds r .  Hotr ix i s  v w i o  go ly 

reoteriol i s  orgmc material or organic-rich cloy .No 
!ddit-ij apparent Interval  OTS reworked or hi ly 

is tu r  ed .  Slightly moist !fGravel, 45% sod, 4h OX cloy, 
and 32 silt 

stained - block, ache, ad dar r reddish brown Block 

Hixture of  sand, ovel, silty cloy H i t h  silty cloystone of - 
25 8’ intervals. Mixture i s  opproximately 60% bedrock o r i w  
7% Grovel! 20% sod, 48% cloy, ond 25% s I I t  lop of Bedroh i ,:. 

IL!Y MmNE .Silt Clojstane,with some sand:011re y e l h  12 5 Y 6/41 

oxide stains,  Sond is ver f i n e  to f i n e  ond cmcentroted 

Sond suSrcwded.and COR sed nainly of  um-tz, ond mof IC 

Remnants of or lg inol  beddin oppeor disturbed tln-oxide 

Sliqhtly moist. 401 ! ilt, 50% cloy, and 101 sond 

underlying bedroc i : See descriptions of 16 7 ’ 2 3  3 ond 24 6 ’ -  

ond r ight.bromish groy I2 5 , Y  6/21 Hith o l i v e  yellow Fe- 

olorg s u b t ~ i i i ~ n i o l  bds L I O N  25.5’ Hodeoidy sorted 

minerals. Porosity-20%- s % No cement, ;i oderotely fridlrl. 

stains olong high on le sur 1 ace Does not oppeor frociw: 

__ 

. 

No core recover (25.8’-26.0’1 
l o i o l  Oepth 26.1’. 
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Assorted trosh in o CIO ey I c l I  motrix 1901 trash1 Cloy i s  dork 
qroytsh bromn 110 YR 4/11 
“ I  

No core recovery 110 2’-12.0’1 

Some os above See description 10 0’-IO 2’ Trosh - 
i nc I udes Hood, p I os t i c 
No core recovery I12 ?-I4 0’1 

Some os obove See description IO 0’-10 2 l rosh - 
includes plostic, foon, ie to l ,  qrovel 
No core recovery 114.3’-15 0’1 

Some os above. See description 10 0’-10.2’ Trosh 
No core recovery I15 3’-16 0’1 

Soi t  os above See description 10.0’-10.2’. Trosh 

c See description below Sone os 18 0’-19 8’ 
No core recovery 117 0’-18 0’1 

c Grovel l y  Cloye Sand wd londf i I I moteriol Strong brow 
17 5 YR 5/61 Ewrse to f i n e  grovel Imox-3”, m e m l  5 O  d i d  
and cwrse  to ver fine sand i n  c l o y l s i l t  motrix n i x e d  u t t h  

grovel and subrwdd t o  subongulr sand [See descr ipt ion 
continued 20 O’-23 1’1 

No core recovery (19 8’-20 0’1 

. 

trosh from obove i 7 0’ UelI groded Subrounded to ongulor 
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CLAYEY SILTST0M:Some os above. See description 26.0'-21.2' 

SILTY lXflYSTDNE Si Ity Cloystone u i t h  thin beds I$ Cloyey Sondstone l60l 
sond, 32% cloy 8% s i l t 1  11 ht o l i v e  brown 12 5 Y 5/11 

Porosity varieS From 1O[d to 2511 No cement lightly to 
moderately f r i a b l e  Sand composed o f  quortz, block mof IC 

minerols The ttiu rock ty s me co le te ly  intermixed os - 
Hottled fe-oxide stains e5 ecially below 33 0' 6811 Cloy and 
321 si It ond 601 sod, 32!cloy, ond 811 s I It 

brow 110 YR 5/81 le-oxide stains Uel I sorted Porosi t 11516 

tured SI ightly moist 22% Si I t  od 7811 c loy  

ond ye1 lowish broun 110 YR 5981 S Is 

if' bedding is disturbed I r T  ot  f roctured SI ightly moist 

No cement Slightly frioI.de Bedding not opporent Not 1 roc- 

Fine 

. 

SILTY RAYSTONE Si I ty C~oystone Very dark goy 15 Y 3/11 ui th ye1 louish 

XTY RAYSTONE Si I ty Clo stone u i t h  t h i n  beds OF cloyey sandstone Some os 

angle plorar surfoces ldisturbed bedding) 
No core recovery 36 0'-38 0' Center bit used 

- 
- - _  

interval !i I 3'-33 8' above Sondstone occurs along high 
~ 

LAYSTONE Cloystone Or n ic - r i ch  u i t h  some 

cement SIi tI - to non-fr ib le Very 
Y 1/21 to b lo  !I I5 Y 2 5/11 Uell sorted 

38 6' A 38 !PI '-3 4' Not bedded Not 
moist 781 CI and 229 si It 
Toto1 Depth 470' 
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No core recover (21.9'-22.0'1. 
lop  of Bedrock 'c 21.9-22.0'1 

0 1  ive ray 15 Y 6/21 We 'i I sorted Porosity: 201 do cement 

oppeors donoged, Not I roctured SI ightly mis P Weothered, 

LAYEY SIlTSTOhf Cloyey Si I tstone l ight e l  lowish brom (2 5 Y 6/41 I ight 

SI ightiy to moderotel f r i o b l e  No bedding op went  Core 

Fe-oxide stained 63% Si It ond 37% cloy - 

No core recovery (24.0'-26.0'1 Center b i t  used 

LAYEY SILTSTONE Sone os obove 22 0 ' 2 4  0' Pieces of   WOO^ Iu  present ni th core 
(plug used to set su-foce cosing obove 24' !!I re hos mottled 

c 1 oyey si I tstone [os dove1 ond cloystone 6 r e  oppeors 
o peoronce due to Fe-oxide stoins Core corn sed of mixture of  

I I 

No core recovery I27 2'-28.0'1 

MY SIlTSTOhf.Sane os above See description 26.0'-27.2' .. 
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No core remaining a f te r  sampling f i e l d  descr ipt ion - Trosh 

No core recovery I10 1’-14 0’1 Center bit used from 11 8’- 
14 0‘ 

IHOOd O n d  plOStlCl 

No core remoining a f t e r  sonpling f i e l d  description - lrosh 

No core recovery (14 3’-16.0’1 

- 

No core remaining a f t e r  sm ling F i e l d  d e s c r i p t i i  - h i h  
16’46 5’ 16 5’47 5’ Tras mixed HI th SM$ si It ond some 
ravel, dork brown to 0 1  ive gray Not bedded SI igh t ly  

R 
~ 

io ist  

No core recovery 117.5’ -18 .O’ I 

1 Grovel ly Sad ui th sone si It Strong broun 17 5 YR 5/61 M I  i h  
very dork brom I? 5 YR 3/21 patches Grovel is cmrse to 
f i n e  Imw-1 5“, meon- 75’- 5” diaml, sod is very f i n e  10 coar5e 
lmem=mediuml Uel I graded Gravel ond s o d  slhongulor to 
rounded Grovel c m p s e d  of quortzi te  MI th me grani te ord 
schist  Smd copgosd’of qucrtz rock f r o  micos, fe ld -  
spar ond some mofic Iinerols he rock F a g s  ore strongly 
Heathered Ver do-k gr clay present at 19 5’ Ilooks I ike 
soil1 Not be d Y  ed Grove ly Sand mixed with underlying bedroct 
betueen 21 8’21 9’ 16X Gravel, 63% sond, 8% si It, ond 3% c i q  I 
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;tl Si I t y  Sond n i  th some ovel 01 ive broun I2 5 Y 4/31 to dork 
qroyish brom 110 YR $21 f i n e  to medium qrovel ond very 
Fink to coorse sod Icon= fine-medium1 i i s i I t y  cloy motrtx 
Grovel is  suban lor, conyised o f  grant t e  ond quortzi te 

frogs, feldspar, ond mica5 lot bedded Colic present 
especiol ly ot 1 5' 

Sondy f i I I contoinirq osphol t and rove1 Block I@l  Grovel 

ccurse Imeonaedid Asphalt arid residues coot grovel ond 
sand groins Very l i t t l e  core remoining o f t e r  s a p l i n g  

9he Sond is  shmm z d to ongular comprised of uortz, rock 

is  nediun to  COOTS~ mylor to  s J anylor Sand is  fine to 

krovel, 58i( sand, 23% si It, od 7% cloy 

No core remoini o f te r  5m I i n  F ie ld  descr ip i ion - i iost ly 
trash IHoodl n i t  7 sandy si1 ! I  on qrovel. block to dork 

J '  broq not bedded. bih 

No core recovery 14.7'-10.0'1 
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SILTY CLAYSTONE 

I 

Si I ty Sandstone [Si I t  C l o  - 

Sond is  very f i ne  to  Fine, 
f r ioble,  composed moinl:, - 

beds, some small sondy 
lenses SI I h t ly  moisi ?I 

Sondstone 401 sond, 4 Y , Y  1 SI I~ 

dry 40% Silt and 601 cloy to 45% sond, 40% si1 3 , and i5f c h  

YR 6/81 to  o l ive  troun 12 5 I 

Clo e Si I tstone with corbonocews moteriol Very dark groy 
I5 f !Vi1 to y i s h  broun I2 5 Y 541 lie11 sorted, 
orosity~i5!- I 9, no cement Slightly t o  moderately f r i ob le  

ledding is nassive to  bedding o f  i r regulor thickness lw I 

moist 63 Silt ond 271 cloy 
Iotol depth 36 0’ 

Core is  broken-y above 35 0 Not froctured Dry to 5113 b i i  i 
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SILTY RAYSTONE Si I ty Clo stone HI th some sand l ight 01 ive roy 15 Y 6/21 
uith mtt 1 ed stains o f  yel louish broun 110 Y 1 5/81 Sond is 

p r t z  Porosityzl5! No 
corbonoceous noteriol 

No core recovery I21.4'-22.0'1 

SILTY RAYSTONE Same os above See description 20 2'-21.4' 
Disturbed slough co osed'of silty cloystone bedrock, f i n e  
sond. sme wove1 7 robobly disturbed durinq construct ion o f  
intercept s$em orwnd t& l o n d f i l l  Hell iorted, fine, 
quartz sand does not y e w  noturol - occurs i n  potches, not 
consistent HI th bedding Grovel is  f i n e  t o  medium, composed 
o f  qroni te, quortzi te 10% Grovel, 201 sond, 1216 s i  I t  ond %cloy 

broun 110 YR 6/91, uith!ronish e l  IOU I10 YR bbl 
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CLAYEY SILTSTOM Cloye Si l tstone to S i l t y  Cloystone cont See description 
7 2 - [ O  O’.Contoiffi carboraceous moteriol from 18 0’-19 0’ ond 
caliche f r o 8  19.5’-21.0’ 0-31 Sond, 35-70% s i l t ,  ond 10-651 clay 

. No a r e  recovery I22 7 ’ 2 3  2’1 

MYEY SILTSTONE Sone os above. See description 7 2’-10 0’ - 

No core recorery I24 5 ’ 2 5  2’1 

MYEY SILTSTONE Sane os above. See description 7 2’-10 0’ 

No core recovery 126 9 ’ 2 7  2’1 

Very dark ray I10 YR Yl! below 28 0’ Cement orgi  I loceous 
MYEY SILTSTOM ‘Sme os obove See descr I t ion 7 2’-10 0’ 

In0 fe-oxi 1 es trocesl b e h  27 5’ 20-55% Silt ond .15-80% cloy 

No core recovery I29 0 ’29  2’1 

7 2 -10 0’ 
ilAYEY SILTSTOM Cloyey Si l tstone to Silty Cloystone cont’d See description 
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No core recovery IO 0'-0 2'1 
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HI th o troce af scattered grove 9 Brown, rooted, ond coorser 

No core recovery I1.3'-2 2'1 ' 

C l  

No core recovery 14 0'4 2'1 
No core rerooining o f te r  SOR I i n  f i e l d  description - Same 

tkoughout [no cloy 11th grovel1 

No core recover (5 1'4 2'1 
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SILTY CLAYSTONE SI  I t  Clo stone HI th some cloyey si I tstone interbedded (very 
fine!, idern ixed zone of  silt cloystone and c l o  ey silt- 
stone Very dork groy I5 Y 3/11 to dork yoy I5 1 4/11 
oor l  sorted, troce of C d 3  cement, moderotely to  slightly 

I r i o b k  lcloyey si ltstone is noderately f r iab le1  Bedding 
surfaces opeor discontinuous wovy, possibly disturbed 
above 94 O MOW YI 0’ Mdin opprent  - su~~hor izon to~,  

114 ‘1 Not froctured. some corbonoceous moteriol on beddino 

wmm UscRIPI1L.N 

neorl plow Sil tstone beds o ? i r regulor thickness lmox: 

surfaces where bedding present Hoist 60% Cloy ond 401 si I f  to 
85% si It ond 1516 cloy 
D is t inc t  Si l tstone beds 94 5’, 95 5‘ 

__ 
CLAYEI SIliSIONE Clayey Si l tstone Ver d o h  groy 15 Y 3/11, porosity:i31 j l i  

troce o f  COCO3 presen Y , mderotely f r ioble,  u i t h  sow vtr’i 
f tne groined cdhonoc ius  moteriol No opphrent 
bedding, not froctured Hoist. 80% Silt and 20% c l o y  

-- 
CLAYSTONE Clo stone HI t h  some si I t  ond corbonoceous moteriol 6im 

15 1 2  5/11, porosityrlO!, s I i  htly fr ioble,  cloystone 

cwrser  lsod sizel, elon t e  f r o  o f  corbonoceous mw : 
ilossive, 110 bedding. not qocture! Hoist 90% Clay ord :.: . 

contoins very f i n e  p i n e d  cor ! onoceous moterial with fcae 
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:lAYEY SILTSTOM Cla ey Si I tstone Ver dark r a  I5 Y 3/11 to dork yoy 15 Y 
4/11 Voriable OT r ions J r  c oy ond s i l t  present tkwgh- 

elsewhere i n  intervol, rosi t y z l  d troce of CoCo3, noder- 
out interval 7Kf- 76 5’ 40% c l a  60% si  It, 20-30I cloy 

o te ly  t o  s l i q h t l y  frid!, me carbonaceous noter io l  of 
medium to coijnemd size, no apparent bedding m i s t  
70% Si It md 301 cloy 
78 7’-78 9’ Clo e s i l t s t m e  (401( c l o  I 60% s i l t 1  

\ 

79 2l-79 5’ Si l&ut HI th trace cf c 1 oy 19511 s i  It, 5% cloyl, 
lminoted. 
No cm recovery 180.1’- 81.4’1 

gulorl ond sizes’IImox-3“ Ion 
i o t r i x  corbonoceous ro te r ia  
void 8‘1 4’42 4’ l io lst  35% 

ILTY DAYSTONE SE d e s r l p t l m  below Sa@ OS 83 5’-85 8’ 

mwive si Ifstone 
- 

No core recovery (83 3 ’43  5’1 
IlTY DAYSTONE Silty Claystone uith some corbonoceous moteriol Very dork 

ro I5 Y 3/11 with oi ly sheen (sini Iw t o  I igni t e l  to 
!r! wov 15 Y 4111 nhere less orwn ic  rich. oorositvB%-8! 
uhere”sdtier, s l igh t1  t o  nan-fri’oble, or mIc rich’. No 
bedding apparent, not 1 roctcred. Hoist 2 a ‘  Silt ond 80% cloy 

LAYEY SIlTSTOK Clayey Si I t s t m e  Very doh gro 15 Y 3/11, wosi ty-101’ 
trace of Cat03 cement, mderote r i  y f r i a b l e  ssive, not 
fmct l red ,  not weothered w stained bist 65% Silt ond 35% clay 
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XLTSTONE S I  Itstone Oork ray (5 Y 3/11 HI th trace o f  very f i n e  sond 

cement, maderotely to s l i g h t l y  f r i a b l e  tlossive to f i n e l y  
laminated, trace of corbonoceous a t e r i a l ,  lominoe ore IOH 
angle, plonor to ~ o v y  surfoces sometimes coated HI th corbon- 
oceous notertol  Not fractured not Heathered Hoist 31 Sand, 

Sond mainly quar 3 z, porosi ty%8!, troce to some COCO3 

951 si It, ad 2% cloy . 

No core recovery 172 8'-73 4'1 

- ILTSTONE Some os above 

r o  15 Y 3/11 to dark yoy 15 Y 

401 c l o  601 s i l t ,  20-3OI c l o y  
o P I  c oy ond silt present through- 

1'3 2'-79 5' Si I tstone ui th troce of  c r oy 1951 si It, 5% cloyl, 

1 t l s e ~ h e r e  in interval, porosi ty.10 troce of CdO3, moder- 
o + d y  t o  s l i g h t l y  f r ioble,  some corbonocews motertol o f  
@ium to coorse sond size, no opporent bedding. moist 

19 7 ' -78  9' Cloyey s i l t s tone (401 c l o ,  601 silt1 

I la I noted 

- . _  $ 1  It and 30% cloy _ _  
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CLAYEY SILTSTONE Clayey Si I tstane with COCO3 deposits cnd trace of ver fine 
sond Very dark gray (5 Y 3/11 Sond CMP sed moinly o r 
uurtz and y f i c  oxides, rosity-51-15, &” COCO3 cement 

!h-w$out intervol In0 1 secondary deposit not ceientl, 
moderotely f r iab !e  Cor b nacewls m t e r i o l  present os fine 
frogments Not fractured but dasnyd during d r i l l i n g  Hoist 
51 Smd, 151 silt, and 2011 cloy. 

LAYEY SILTSTOM Chye Si I tstone with trace of very f ine sod Dork jroy 15 
Y 4/!1 mi m i p i  omil ly  ~ r ‘  quariz, pwosi t zirx-iui 
depending on cloylsmd content, i d e r o t e l y  frio i l e  Trace of 
organic mater i ol/wrbon~eous tkwghcu t Cross- Im i no t ed, 
low angle planor to wedge-shaped cross lomime awrked by 
blodc ccrbonacews moterial on bedding surfaces Not 
fractllred Troce d CdW deposits lloist 3 Sand, 78% s ! l i .  
ad 2m cloy 
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SILTSTONE S i  I tstone HI th some cloy ond trace of sond Very dark 
15 Y 3/11 iroce of very f i n e  sond be la i  51 0' Porosi 
12%, strongly CoCO3 cemented 48 6'-49 O ' ,  troce o f  
throughout, moderotely f r i o b l e  Trace of si I t -s ize  corbon- 
oceous mater i d  Sond composed of  quartz and mif IC oxides 
tlossive to very f i n e l y  lominoted betueen 52 0'-53 0' Not f roc- 
tured, not Heothered Hoist 851 SJI t, 10% cloy, ond (5% sond 

[LTSTONE See description belou Some os I53 5 ' 3 5  6'1 
No core recovery 153 2 3 3  5'1 

-: 

LTSTONE . S i  I tstone ui t h  boce of cloy, ver f i n e  sond ond some corbon- 
oceous moterial Ver dork groy I Y 3/11 to dork groy 15 Y 
4/11, porosi ty3I-d uhere sondy, troce of Cot03 cement, 
moderotely f r i a b l e  lominoted Bedding lominoe morked by 
sondier beds ond block corbonoceous moterial on si I ty bed- 
ding surfoces, I O H  on l e  plonor to uovy cross l o i n o t i o n s  

5 

present Not fracture 1 Hoist 5% Sond, 7% cloy, ond 88% SI  I t  

USTONE_ .Si I tstone HI th trace of corbonoceous moterial Very 
15 Y 3/11, porosi ty4$ trace o f  Cal l3 cement No 
bedding Imussivel Some f i n e  to coorse sond size 
moterial disseninoted throughout Hoist 951 Si It ond 5X cloy 

MY SILTSTOK See description next poqe 
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Clo stone Gro IN51 royish brow ond I ight 0 1  ive brown 

101 due to  weathered voids, no cement, m n - f r i a b l e  to 
SI i t l y - f r tob le  where ueothered No opporent bedding, 

potches l i g h t l y  moist 96% Cloy orti 4% s i l t  

Y 512 to !  5 Y \/!I Cloy with troce of  s i l t  Porosity: 

!? . mot t led o earonce due to  le-oxide s to in ing  i n  i r regulor 

.’ CLAYEY SILTSIONE Clo ey Si I tstone wi th troce o f  sa& Light brounish ray to 
1 1  t ye1 lowish b r o m  12 5 Y 612-6131 ut th 01 ive  ye1 9 ou 
po yx chy stoins 12 5 Y 6/81 60% Silt ond 5% cloy 

Clcstone i i th  some silt and corbonoceous moteriol Block ~ - = 

IN I 5/01 to very dork roy I5 Y 3/11, p r o s i  ty3%-10!, 

lof f i n e  to medium sorid size1 thrwohout intervol  SI ioht v 9 trace of CONI cement, 9 ocol ized, potchy corbonoceous f r o  5 

to moderotel f r i o b l e  No o porent kdding. not F‘roct ied ’ 
Hoist 85% C ‘f cy a d  19 si I ! 

SILTY UAYSTONE: See description next page. 
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No core recovery 112 9 ’ 4 9 ’ 1  

n Some os above 
1 Sondy Cloy with some si l t  and troce o f  ovel 11 t o l i v e  

ray 15 Y 6/21 to reddish yellow 17 5 Yf6/11 He t ium ti 
f i n e  y o v e l  od f i n e  to cwrse sand, poorly groded i n  51 I t y  
c loy motrix Subongulor grovel and sand LON p l o s t i c i t y  
matrix Sond ond grovel composed 8 quartz ond feldspar, ond 
rock fr ments o f  ueothered grani te ond uortzt  te  ui th some 

608 cloy, and 158 s i l t  
Somias in te rva l  (8 1’-12 9’1 ~ 

metomorJic schist  Troce o f  CONI l o i s  1 51 Grovel, 201 sond, 

-~ n ~ 

I Son Cloy HI th some si  It 11 t ye1 lowish broun 12 5 Y 6/11 
t o  o ive yel lou 12 5 Y 6/81 4 It ! 

dim to very f i n e  and in 
silty c h i  niutrix, poor‘y graded, subongulhr to subrounded 
sond LOW p l o s t i c t t y  atrix Sand corn sed of quortz, fe ld-  
spar, and micos S l igh t ly  moist. 12% !I d, 70X cloy, ond !!: 5 1 ; :  

3 

J 

-~ 

2011 s i l t  I 

- -  1 1: See description next pge. 
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Sondy Grovel ly Clo Very dork groyish broun I2 5 Y 3/21 
f i n e  wove1 IRM- " d i d  onoular t o  subrwnded Verv f i n e  to II :1 

coorsi  Ineon-very f i n e  - mbdid sond, sub0 ulor Silly 
cloy motrix %me or MIC content Hoist 15 i Si It, 1411, 
qrovel, 37fcloy, on 1 401( sond. 

s ~ d y  Clayey Grovel. Dark red 12 5 YR 5/61 to red 12.5 YR 4/11 Coarse to  f i n e  grovel lnax=Tdioml and very fine to  
coorse sond in s i l t y  cloy motrix UelI uroded. Subrounded to 
angular grovel [broken fh dri I I ingl. h o v e l  and sand com- 
osed of a i n l y  guortzi te and quartz H i  th metomorphic rock 

h y e n t s ,  fe lds OT, lnaf IC minerals. Hoist 40% Grovel, 31% sond, 
20% cloy. and 9 P s i l t  
No core recovery I1 0'4 9'1 

c Some (IS obove 
H Sandy Silt Grovel Light yel louish broun 12 5 Y 6/31 to  - ! pink I7 5 R 7/61 Very coorse to f i n e  grovel Imox:3"dioml 

ond coorse to very f i n e  sand in cloyey silt matrix UelI 
roded Submy lor  to subrounded ovel - angular uhere 

ueothered j r o n i t i c  moteriol Grovel conposed if quartzite, 
uortz, granite, metomor h i c  rocks SI ightly mist 46% Grovel, 

No core recovery 13 2'-3 9'1 

k k e n  hngulw to  subrounded SM r composed moinly of 

!711 swd, I111 s i l t ,  od E Ib cloy 

H Some os ohve 

Grovel l y  [ l o  ey Sand Strong broun I? 5 YR 5/81 horse to 
f i n e  grovel n0x-1~ d i a d  and very f i n e  t o  coorse sond i n  
si  I ty cloy motrix Uel I groded Angulci- t o  subrounded grovel 
and sond, h v e l  noinly quartz ond quclrtzite Hith some meto- 
morphic rock, ond qmnl te  Sod moinly w o r t z  ui th some 
f'eidspr Md groni te te-stoined a t r i x , '  moist 3611 Grovel, 401 
sond, 1811 cloy, orid 6% s i l t  
No core r w v  Ih 9 -7 9 1 

1 c 

I ,  

s: Sme asahDve 
IH 

' 
YR 5/81 Coorse to  f ine 

f i n e  to cwrse  sod in cloye 

bovel COR sed qmrtzi te, 
Smd m n  quortz, mofic 

u l c r  to subfounded ravel M dy 

ightly mois ? 55% Grovel, 261 
58 r, rock fr s schist  mid 

sand, 11% cloy, ord 81 si It 



NORTH BO2010 RAtA oU7 PRESENT LWIU CASIffi OMIm [MI 2 GEOlOGISl 
EAST 208219 LOCAIORNUlBER 1IJ BOAEHlLE OIAMTEA I I N J  IO 25 DATE rRIlLE0 12/04/91 

REINKS UOsIL NIU B-51, HSA, CEHENI cfloul 0 0 - 4  Z', BWTONITE SEPL 4 2 ' 4  5', SRYO 6 5'-30 5', NO EACRILL. NO CENTRALIZERS PLAXO, EOAMOlE 
OWlETER 10 25" 0'-28.5' AN) 3" 28 5'-rl', 2 I '  SUP 28 4'- 30 5' ,  UPTH TO BEMOCK 28 5' 

^ ^  

+ c u  z w  w >  
0 0  u u  
* I w  op: 

c c  

1 
Q 
P n 

3 
Q 
P n 

P n 
P n 

D n 
P n 

L 

n 
P n 

Q n 
r n 

311 

32: 

3 3  

34: 

35: 

:LAYSTONE Sone os above 
Total Depth 30 3' 

i 



r 
n 
c 

w 

L. 1 -  

I <  I m  

i n  

A W  

- 3  
IZ z 
1 0  w 
I W  J 
c L  
W E  

I W  m 

~m 
10 r 

I O  c 

21 3'4 

21 3'-25 

29 3'-29 

28 Y-a 

t u  z w  w >  
0 0  u 0  W Y  

mi 
PIN 
SIE L U  

;i 
w >  > u  o w  u t  w z  U H  

OMTEA 10.25' 0'28 5' AN) 3" 28 5'-rl', 2 I' W 28 4'- 30 5 ,  UPIH IO EfwlocK 28 5' 
, ^ ^  c c  

l i  

.fl R 

.IO R 

.a R 

.m !? 
No core ;ecovery 12i6'-28 3'1 

Some os above 
lop of bedrock 28 5' _ _  , _ *  - A . -  . '.?q -- CLAYSTONE wi th troce of SI It Graph brown 12 5 Y 5/21 to 

brom 12 5 Y 5/61 cloy with troce of silt [9%1 
IW cemei\t, slightly frioble, 
gray oppeormce with some ir- 
stains, nossive, rat froctured 

. . -- :.- - - . . , ._ - - .--- . . - - -  . - _ _  . . _ _ -  :.- - - . . . ._ - - 



12 6'4 

4 ]'-I!. 

16 2'46 

i 
1 16 7-17 

j 
I !  

I 
I 

OIAHETER 10.25" O'-28 5' AN) 3" 28 5'-30', 2 1' SUE' 28.4'- 30 5 ' .  OEPTH TO BEOA!XK 23 5' . ^ ^  
S A  t u  a €  z w  w >  

w >  > E  
0 0  o w  n o  o c  
w w  w z  a a  a -  



- 
c 
a 

: 0  

L W  
J J  3% 

J C  Jv1 

1 J  w 
- a  
E Q  m 
1 0  5 

36 e 
,z z 
CT J V  W 
. w  J 

I W  c :u u) 

I - a  z w  w >  0 0  

w w  

w 
a o  wuw 

SIE a a  

M I  

I 

i 

! 

I - -  
+ I -  * J  

w >  
o w  
o c  w z  

a c  
> a  

a u  

Ilona 

' N R U  

M R E  

imna 

1 
0 
c 
111 

0 
c 
c 
ffl 

c 
c 
u l  
m 

D 
D 
F n 

c 

1 
P n 

Q 
D 
Ir n 

n 
D 
F n 

K 

c: 
1 1 1 .  

m 

m 
c 

r-i I 



I 

! 
! 
I 

j 

I 
i 
~ 

I , 

I 

! 

! 
I 

I 
4 

1 
I 

I 
; 
! 

i 
! 

I I 

I 
I 

I 

, 

i 
I 
1 

! 
I 

1 

i 
I 

I 

, 

! 

I- 

z w  w >  

w w  

e a  

a a  

, 
I - 2  u c  w >  

o w  o c  w z  
> a  

a n  

CLAYSTONE Sone os obove 

Toto1 Depth 151 5' 



I c 

W to 

L J 

L J C  ,m 

a 

L C  

E2 Y 
5 

I ?  & 
CB f 

J Z  Z 
cx ) U  w 

I O  (0 

41 0-151 

OAT[ m 1 1 ~ 0  ouiam JAB/KJ‘ 70593 WRM ‘152100 AREA MJ7 PRESINI LWIU ~IffiOWlElol llNl 2 GEOlOGISl 
Eli3 2081390 lOCAlOAH1%8[R 12J BOAEHXt OIWlEiER IINI 7 0 

LWRKS MBIl MlRl 8-57, H, SPBtREO 0 0’-65 l’, CEllDlT ~ 1 0  0’-111 Z’, BENI(NITE SEN 118 2’-120 6’, SM 120 6’-131 Z’, MIWK BACXfIll 
111 2’-151 5’, [INl‘MlIZERs RPaO AI li O’, 37 0’, 51 0’, i7 0’, 97 O’, 117 O’, 131 0’. 2’ S!JP 136 0’-138 0’ , OEPlH 10 8mAOa( 22 O’, ROTARY ORIUEO 56 6’-151 5’ 

^ ^  

1 ,  
! 

1 

i 
i 
I 
I 

I 
I 
I 
! 

! 
I 

i 

i 
I 

1 
I 

\ 
* - I  c u  U C  z w  W W  w >  > u  

0 0  o w  
w w  w z  a u  u c  
a u  a n  

I 

5MhN 

SILTSTONE 

CLAY STONE 

si Itstone to Clayey si I tstone and Sandy si I tstone. Some os 
otmve 
140. I’ -140.5’ concentrot ion of corbonoceous later io I 

with sone s i l t  ond corbonoceous moterid very 
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to moderotel f r ioble,  vorioble percentoge 
moterial, m o s  cr nic  r i c h  b e t m n  148’- 
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drying since core recovery No 
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SILISIONE. SI I tstorte t o  Cloyey Si I tstone and Sandy Si I tstone. Sone os 

No core rcovery 1122.9’-123.0’1 
SI I tstone to Cloyey Si I tstone ond Smdy Si I tstone. Some os - 
h o v e  
!23 0’-123.3’ Hicritic zone 

;IllSIONE 

No core recovery l127.3’-128 1’1 
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iIllSlONE SI  I tstone t o  Cloyey Si Itstone ord Sandy Si I tstone. SOOR os 
h u v e  
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XlIY UAYSTONE SI I ty Cloystone Some os obove 

-~ 
ILTSTONE. Si I tstone to h y e y  Si I tstone ond Sondy.Si I tstone bra 15 ‘f 

5/11 to block 15 Y 2 5/11 and dark arovish b r o w  12 5 ‘t 4/21 
HoinIy silts, t r g e t o  sone cloy, ti’ock to  some very f ine i o  
fine, subongulor to rounded quortz sand Hell s o r t d  = - 

Porosity~5%-IO% in cloy-r ich loyers, 15%-20X in si I t - r i c h  
loyers, ond 30% i n  sand zones tlost l y or I I Ioceous cerneni, 

ore R i c r i t i c  1123 0’-123 3‘1 or very colcoreous 1122 6 ’ - i24  ’ 

Slight1 to moderotel f r i o b i e  Troce to somt corbonoceous 

porol le l  to cross-bedded Hoist 70% Si It, 20% cloy, ond !OX ‘LiC 

- 
~ 

some zones HI th trace o r colcoreous cemen 9 , ond feH zone5 

moterto 1 I137 6’-138 [ I ,  140 1’-190 5’1 Mostly lominoted - 
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r i c h  i n t e r v o l i  la rd s i l i c i f i e d  s i l t s tone nodules thinly ’ 
scottered thrw out Porosity ronges from OI(-15X od 

u i t h  troce of colcoreous cenent in some port ions mderotely 
to non-frioble, mostly s l i g h t l y  Frioble lroce corbonoceous 
moterial (some zones richer than others1 Not bedded to 
lominoted lsubhorizontol, rrollel to  uovyl hist 

Isad sized to 114” lminoe l  50% Cloy, 40% si It, and 10% 
corbonoceous mater io1 
Dorker color 87 0’-93 0’ ond 96 5’-Y 5’ 
Si I tstone nodules present, but most notoble 88 0’46 0’ 

corresponds ui t t groin size variation ’ Argi I loceous cement 

Hwd coIco~eous IenSes an dp I imestone present at 96 3’-97 3’ 

iIlTSTONE: Si I tstone ui th SON c l o  to  Clayey Si I t s t m e .  Groy 15. Y 5/11 
Porosi ty-10%-20%, arqi  I cement ui th troce of 
colcarebus cement, s l i g h t l y  to moderotely friable, troce of 
scattered corbonocews,mteriol of silt to  very f i n e  sand 
size.  No apparent bedding tloist 75% Si It ond 25% cloy 

;IllY CLAYSTIN S i  It Cloystone Very dork yy 15 Y 3/11 to block 15 Y 
2 S/!I Some zones si It ier o loyey si I tstone. ~orosi ty-5%- 
IoI(. orqi I ~oceous cement with troce of co/coreous cement 
thrighiiut, s l i g h t l y  to non-friable iroce to some corbm- 
oceous rnateriol Icloy to s i l t  sized1 lossive to wovy od 
contorted lominot io6 kist 73 Cloy, 20% s i  It, od 5% 
CnrbrnCtES 9k I c 1 
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scottered t k o u  out Porosity ronges From 0%-15% ond ‘ 

uith troce of calcareous cenent in sone portms moderately 
to nan-friable, mostly slightly F r d l e  Troce corbonoceous 
moteriol [sone zones richer than others1 Not bedded to 
lominoted [subhorizontal, o r o l l e l  to uovyl hist 

[sand sized to  
carbonaceous mo te r  i o I 
Darker color 87 0’-93 0’ and 96 5 ’ 3 9  5 ’  
Si I tstone nodules present, but most notable 88 0’-96 0’ 

corresponds u i t  I! groin size vor io t ion  k g i l l o c w u s  cement 

Hard colcoreous lenses M I! I inestone present at 96 3’-97 ?’ 
lorsinoel 501 Cloy, 401 s i  It, ond 101 



Cla stone Very dork gray 15 Y 

ord si I icifted si I tstone nodules thinly 
out Porosity ranges from 01-151 and 
groin size vcriotion kgilloceous cement 

cement in some portions moderately 

iar ies from s i l t - r i ch  to cloy- 

t o  nun-friable, mostly sl ightly fr iable Troce carbonaceous 
moteriol Isone zones richer than others1 Not bedded to 
lminoted Isubhorizmtol, r o l l e l  to uovyl Hoist 

lsod sized to 1/T laninael 501 Cloy, 40% si It, and 10% 
Ho-d CO~COTEUUS lenses an If I irestone present at 96 3'-97 3' 

corbonacews mater io1 
Darker color 81 0'-93 0' and 96.5'-99 5' 
Si I tstone nodules present, but most notoble 88 0'-96 0' 
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SIlTY LAYSTONE Si I ty Cloystone Very dork gray 15 Y 3/11 Occosionol hard 
si I tstone nodules Isi I ICO cementedl, troce of corbonoceous 
moterial, porost @%-1O% Ar I I loceous ceent and scattered 
traces of colcorews cement ! Iiqhtly to  non-fr ioble Voque 
HOV laminotions, groin s ize d i s ’ f r i k t i m  vortes s i l t r e ?  ot 
70 iI-71 0’ od more cloy 71 2’-71 5’ Hoist 55% Clov 42% 
si It, and.31 corbonoceoui moteriol ~ 

I ‘  

MEY SIlTSlONE Clo ey Si I tstone to SI I ty 110 stone Very dark groy I5 Y 
1/11 to dork y o  15 Y 4/11 l o r i e s  from s i l t - r i c h  to c loy- 
r i c h  intervols i; ord s i l i c i f i e d  s i l t s tone nodules t h i n l y  
scattered throu out Porosity ronges from 0%-15% and ’ 

ui th trace of calcareous cement in some port ions moderotely 
to non-frioble, mostly slightly f r i a b l e  Troce corbonoceous 
moteriol [some zones richer than others1 Not bedded to - 
lominoted lsubhorizontol, poro l le l  to uovyl t lotst 
Hofd colcoreous lenses and I imestone present ot 96 3’-97 3’ 
kond sized to 114” lominoel 50% Cloy, 40% s i  It, ond 10% 
crbonoceous moteriol 
‘ l d e r  color 87 0’-93 0’ md 96 5’-99 5’ 
$ 1 1  tstone nodules present, but most notable 88 0 ’36  0’ 

corresponds wit l? groin size voriotion Argil laceous cement 



1 -  

! 
4 

I 

I 

I 
, I 

I 

I 

I 

I 

(Ahlll 
SUI 
m 
I 

i 

I 

I 
I 
I 

I 
I 

i 
I 

i 

I 
i 
I 

I 

I 
I 

i 
.I I 

1. 
i 
i 
1 
1 
I 
I 

j 

i 
i 

I 
I 
I 
j 
i 
! 
I 
I 
I 
j 

I 
i 
I 

I 
I 

i 
I 
! 

I 
I 

! 
i 

1 
i 

I 
i 
! 

I 

j 
i 

I 
I 

! 
I 

! 
1 

i 

, 

I 

I 

! 

j 
I 

! 

I 

I 

! 
! 

No core recovery (63 4’413 5’1 
:LAYET SIlTSiONE Some os above with odditionol description - Hord colcoreous 

Iominoe scottered beteen 64 2’-66 0 ,  and hord broirn si Il- 
stone nodules s c o t t e r d  belou 68 7’ 

-- 
XLlY DAYSTONE See description below 70 0’-71 9’ 
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No core recovery I49 6’50 1’1 
CLAYSTONE Sone os above 

I: .k---d I 
No core recovery 151 3’-52 1’1 * E g.,- - 

(-+ - -3 CLAYSTONE: Some os above 

No core recovery 953 8’-54 1’1 
CLAYSTONE Some os above 

CLAYEY SILTSTONE Cloye Si l tstone w t h  some corbonoceous moteriol Ver 

s l i g h t l y  f r i a b l e  Fine o very f i n e  sand-sized fr s 1 gray 1 5 Y 1/11 Porosit ~10%-15%, no cenent, noderote 

block corbonocews material ond troce o f  G1c03 I f j l s  
voids1 Uovy horizontol bedding nwked by I ighter s i  I t  ond 
block corboriuceous awteriol on bedding surfoces, bedding is 
thin, not fractured kist 601( Silt, 351 cloy, ond 5% 
corbonoceous mater io I 
No core recovery 957 6’-58.1’0. 

MEY SIlTSTONE.Some os above 

No core recovery (59.1”-59.3’1 I 
:LAYET SILTSTONE Some os above 
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I Lq I No core recovery 141.8’-42.1’1 

CLAYSTON[ Some os obove 
- _ _  ISomple duplicate BH7oOl’fST 42 1’-46 1’1 

- 
CLAYSTONE Cloystone uith some carbonaceous m t e r i o l  Oork broun 17 5 

YR 4121 ui th mediun sond-sized frogs of  block corbonocews 
moteriol Porosity(lO%, no cement, s l i g h t l y  f r ioble,  not 
bedded Claystone smeared during drilling 921 Cloy and 8: _ _  

ClAYSlONE Chyst01-t ui th some si I t  l ight 0 1  ive brotin 12 5 Y 5/11, 
0 1  tve yellow I2 5 Y 6/61 ond dark groyish broun 12 5 Y q/l! 
lroce of  G1c03 throu but uith some concentroted ot SJ 0 ’ 5  ; 

a t  45’ 8 55’ porosi ty4l%, no cement modmte ly  to  “ $ i j  
Friable, no beddi apparent except Hhere cofbonacews 

ond t h i n  to medium thickness Not fractured, but cowamiy 
broken by d r i l l i n g  851 Clay wd 15% s i l t  

Carbonaceous naterio 9 also present throughuut, but locol trea 

moteriol marks su 1 orizontal bedding surfoces - irregutu- 

[fEEZj 
-- 

- 
No core recovery I47 3’48 1’1 
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No core recovery 129 9’-30 4’1 

No core remoining a f t e r  smpl ing  F i e l d  descr ipt ion - 
Cloystone 0 1  ive gray and mottled ui th won Fe-oxide 
stains fossive, not bedded Hoist t o  S I  19. r tly moist 

No core recovery 131 2’-32 0’1 , 

Some os above 130 4’ -31 2’ 1 

I 

:LAYSTONE Cloystone ut th soie si I t  light ol ive broun 12 5 Y 5/31 to 
roy 15 7 5111 ui th stoins colored 0 1  ive ye1 IOU 12 5 Y 6/81 

k r o s i t v  vories from 811 to  201 deoendino on deoree of 

Grovel and 108 si It 

No core recovery I38 0’-38 1’1 

Some os above ui th ddi t ionol sml I Fe-oxide concretions 
present 38 1’-38 3’ 
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WELL 
COMPLETION 
INFORMATION 

AkU77tcbf h = m  -A 4 
ats Plant; Landfill Area W o l l  No. B206589 

Coordlrat.a N 39475.67 2 21023.37 (WP) El~vatlOn: Ground Surrreo 5967.80' 
T O O  or caring 5969.72' total Ooptk: Wol l  36.24' 

~ o r l r a t ~ o n  or ~ o m p ~ o t ~ o n  .Weathered Sanastone 
Caalng ~ a t o r ~ a ~  Schedule 40 PVC Caring 01arnot.r 4 1/2" 0 . D .  

Scroon   at or la Schedule 40 10-slotted PVC Surraco Carln amotor 8 5 / 8 "  0 . D .  
0.1. ~ n m t ~ o d  05/05/1989 Approrod B y  
In@taIlod B Y  R.T. Treat Slto Managor 

noronoio 41 -50 '  

O.0logl . t  
C U A P  u.lug.r 

C o m m o n t m  Set sta inless steel centralizer fron 34.62' to 35.82' below Rround surface. 

Ground Surracc 

surrauo s0.1 
Y a t orlal: l-- V IC a v o u t  

3.00' Proteceive casing stick-up 



w ELL 
COMf'LETION 

lNFORMATlON 

W e l l  NO.  3206689 

Coordinator N 39605.08 E 21263.69 (PZP) Elovatlon: Ground Surraco 5 9 5 9 . 3 1  

t o t a l  000th: WolL  lga41' t o p  o f  Car ing  5961.20' 

Formatloo or Compiot lon .Weathered Clavstone 

Car ing M a t o r ~ a ~  Schedule GO PVC Caaing Oiamotor 4 112'' 0.D. 
S c r o o n  YatorlaJ. Schedule 40 10-slotted PVC 

0110 Is r ta l lod  04/28/1989 Approrod B y  
In r ta l lod  ~y E - X -  Hill 

Boroholo 21.7' 

surraco Caaing Dlamotor 8 518" 0 - D .  

Ooolog l r t  
C U R P  klrug.r 

~omm.nt ,  Placed stainless steel centralizer from 18.09' to 19.29' below ground 
surface. 

3.0' Protective casing stick-up n 

Baekfl l l  Y a t ~ r l a l : ~  Slough 



3.0' Protective casing stick up n 

/1/4" Volclav bentonite pellets ana slough ~ao111111 ~ a t o r t a l .  



W E L L  
COMPLETION 
INFORMATION 

u m  /-r-g - 8 4  
s Planr:  L a n d f i l l  Area W e l l  N O .  8206889 

I 

Elovation: Ground S u r i o c o  5917 .39 '  

T o t a l  Oopth: Wolb 1 8 - 2 '  T o p  0 1  C a r l n g  5 9 1 9 . 1 5 '  
Doroholo 1 9 . 5 '  

C U A P  kl.rugn 

Commonta Placed  s t a i n l e s s  
s u r f a c e .  

s t e e l  c e n t r a l i z e r  fron 16 .75 '  to 1 8 . 0 '  belorr ground 

around Surlae 

7 
Surlaoo 80.1 
Y a t r la I: 

Vo lc lay  ,orour 
Sur leeo 
S0.I 
LrnWth trt .  

b on t o d t  

Longth ( f t . :  

Plltor Y a t o r h l :  - 
1 6 - ' 0  S i l i c a  

sand 

I.-] a 0. i 

4 

0 

3 . 0 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  

81n9 

8 . 0 '  

iholo 
II OOPth  

J 
Backl l l l  Yatorlal: Slouah 



WELL 
COMPLETION 
INFO R MAT10 N 

Q A  By/Dato -&A Iv-3 4 -.F9 
Y 

~ o c a t ~ o n  KO ckv F l a t s  Plant:  Land F i l l  Area W e l l  N O *  B206989 . 
~ o o r d l r a t ~ r  14 40160.69 E 21739.67 ( R F P )  Elovat lon:  Ground Surf rc .  5882.G2'  
t o t a l  Ooeth: WalL  2 2 . 5 '  t o p  o i  Car ing  5824.32' 

FormatIan of  Complot lon Weathered Clavstone 
Car lng Matorla1 Schedule 40 PVC c a r i n g  01arnot.r 4 1 / 2 "  O.R. 
Scrooo mat or to^. Schedule 40 10-s lot ted  PVC tor  8 518'' 0.D. 
O r t o  InStallod 04/20/1989 A g e r o v o d  By 
Inr ta l lod B Y  ROT* Treat 9110 Managor 

~~~~~~t~ Set s t a i n l e s s  s t e e l  centra l i zer  from 21 .10 '  to 22.30'  below ground surface 

n o r o h o ~ o  2 3 . 6 '  

Goolog i r t  

L 

Ground S u r i a c ~  

7 
Suriaoo 90.1 
Y a t  orta I: 

Vo l c  lay grout 

t 
IB ont orit 

l ao k f 111 

3 . 0 '  Protect ive  casing st ick-up 

Boroholo -t- D lam 0 tor: 

' O P  of  ~ c r i o n   opt 

TI 

m l n g  

3 I I 



tlltor Yatorlal: = 
16-40 Silica 

Sand 

3.0' Protective casing stick-up 

1.88' 

Ith 



2.7' Protective casing stick up 

t o t a l  Debth 

16-40 Silica rand fron 77.85'  t o  wall l i d  

~~ 



WELL 
COMPLETION 
INFORMATION 

W.11 NO. B207289: . 
~ o o r ~ i n a t o r  N 40284.53 E 21264.93 (RFP) Elor8t lon:  around 3urt8eo 5948.27 ' 
Tot81 Dopth: W01l  1 5 - 8 9 '  t o p  or c a r ~ n g  5950.49' 

BorohoIo 19 - 5 ' 
QormatIon of Complotlon Weathered Claystone 
C a o ~ n g  M a t o r ~ a i  Schedule 40 PVC Caring 01amotor 4 1/2" O.D. 
~ a r o o n  ~ a t o r i a ~ .  Schedule 60 lo-slotted PVC ~ u r r a c .  C. 

0.10 Inotallod 00/28/1989 Approrod B y  
Inotallod BY E-n- Hill 

O.01og1rt 
C U R P  urUg.r 

~ ~ ~ ~ ~ ~ t ,  Placed stainless steel centralfter from 14.36' to 15.46' below ground 
surface 

3.0' Protective casing s tick-up 

7 :/4" 



DATECOMPLETED (p,/!/ j 9 k  TOTALHOLEDEPTH(FT) 56.0 ' 
CHECKEDBY DATE 31.Li' /(--.A 

Height of top of well caring (Ft) m 4  

DBTH (m) 126 5 ' to 3 / ,  2 

L I T H O r n Y  /-&I1 

Y 

3, e' 

NOTE: All mwarcmcntr  i l l  k from mound m h ~ c  
Gntnliter depths (when applicable) will ~ S O  k show. 

Grwnd Elevation (A) 

I.D. of ptcct ivc using (IC) 
Type of pmmivc  casing: A//n 
h p l h  of prolcctivc uuing (Ft) 
Depth of tudace 4 (Ft) 
Typc of surface seal: A:/ P 

I 

No Surface h l n g  U d  (Check 1): . Yes - -  
( I f  Yes, See Fonn GT.3A for specific information) 

Lc 

Dcptb of top of filter pack / bottom of real (R) 
Tj-pc of filter pack: 9/ 2 " PC 1 

/o 0 / 

l 2 .S  ' 



r' ' I-{ Heigbc of top of well cluing (Ft) i.l 
; :::::.:-:.:.:.:.:.: .... ........... 2 ::.: 
j :.e. .. 'i. J ..e. [T . . .  ; . . .  .e . . .  1.. '.*. 

. . .  . . .  . . .  . .  . . .  . .  . . .  - .  . . .  . . .  . . .  . .  . .  . . .  . .  < :.: . .  . .  . .  . . .  . . .  . . .  

Gmund Elevation (Ft) 

I.D. of protective casing (in) 
T w  of protective casing: N/J 

b p t b  of protective crring (Ft) 
Depth of surface seal (Ft) 
Type of surface d: n l / A  

' 5785.72 

N/A 
N / R  

I 

- 
4 

f 1 . 1  

Dcptb of top of filter pack / bottom of 4 (FO 
Typc of filter pack: 3;e * wu-d 

13. L ' 

Oimcccr of hole (In) -+ &pth of 'hole (Ft) llpmrd 6 3 . e '  



PFIGE.006418 TO 9666533 E c  14 '92 13:12 FROH SM STOU_ER 
. U.S, FORM G T . U  ( U V .  Z) 

. .  viwj weUS 
and Piezometer Report 



--I e- . -- 
. 

. .  . 
I 



-.. 

n + 



Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 

Ground Elevation (Ft) 
1.D. of protective (In) 
Type of protective casing: S m  L 

Depth of protective casing (Ft) 
Depth of surface seal (Ft) 
Type of surfaced:  c o d c u r e  

- 2-15 
- 2 . 5 '  

b " 

LJ' H 2 . 2 5  
3 . 0  

I.D. of wll casing (In) 
Type of well casing: 5 d . 4 0  PgC 

. 

Type of backfill: 

Typeofseal: Pedwror~r- p t L C d 7 3  

Depth of top of filter pack / bottom of seal (Ft) 
Type of filter pack: 

Depth of top of screened section (Ft) 
Type of screened section: 

I.D. of screened section (Inn) 
Size of screen openings (Inn) 

Depth of top of seal (Ft) 5.5 ' 

8-5 ' 
I b - 40 5 IL  r w  

5 A h r  0 

010 " 5 Le 7 
$A* 40 PJC 

Depth of bottom of screened section (Ft) 

Depth of bottom of filter pack (Ft) 

Lrngtb of plugged blank section - Sump (Ft) 

Depth of bottom of plugged blank 
&ion - Sump (Ft) ' 

Type of baclrlill k l o w  filter pack: 
Wro)r tr& Pc;u.'n 

Diameter of hole (In) 
Depth of bole (Ft) 

1 0 . 5 '  

2" 

45.5 

47 -5 
2.0' 

41.5 ' 

#t si 
54.2 ' 



- ~~~ ~~ 

U.S. DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM GT.6A (REV. 2) 

PROJECTNAME 4-3, 3-1.3-3 AF a m  

LOCATION 7 49  2 Lan&II  Dam 

CHECKEDBY DATE 11-18-92 
DATE COMPLEED 16.-71-9 TOTALHOLEDEPTH(FT) 19.3 

U 

WELLNO. 71./04749 z 

DEPTH(FT) 15.4 to 5.4 
LITHOLOGY E\\ +Sd&,t 

4-1 Height of top of protective casing (Ft) 

Height of top of well cash# (Ft) 

NOTE: All meuaremtntr will be fmm 
C e n t r a l i ~  depths (when applicable) will dso be shown. 

Grwmd Elevation (Ft) 
ID. ofpm(cetive cub (~n) 
Type of protective casing: 57 e c  c 

Depth of protective casing (Ft) 

Surface Casing Used (Check 1 ): Y& r /  No 
(If Yes, See Form GT.3A for specific information) 

Depth of surface seal (Ft) 
Type of surface seal: 

1.D. of well casing (In) 
Type of well casing: = h  4 0  

c Me- crc 

f d C  

I 
.\ 1-1 Type of backfill: 

Depth of top of seal (Ft) 
Type of seal: - 

-3.3 
-2.5 

L 

1.7 
7 .*5 

3 - 

. . . .. . .. . - . I . 
Depth of top of filter pack / bottom of seal (Ft) .A 
Type of fdler pack: 16- 4cD ~5.d-c~ A 

z54hlD 

5.b _ _  -_- - - - -- __ __ - 
Ckph of top of m n e d  section (Ft) 
Typeofmedsection:  *I,. 4a1 P d c  

I.D. of screened section (In) 
Size of screq openings (In) m.cD/m 

2-1 Depth of bottom of filter pack (Ft) 17.2 

L 
-1 k g t h  of plugged blank section - Sump (Ft) 2 4  

Depch of bottom of plugged blank 
section - Sump (Ft) ’ 

Diameter of hole (In) , 4 Depth of hole (Ft) 

# 

1 

19.3 



US.DepARTMENTOPENERGYRocKYFLATspuNT FORM GT.6A (REV. 2) 

Gnw~rdwater Monitoring Well and pieuwnete r R e m  

PROJECTNAME 

LOCATION OU7 

DATE C 0 - m  
CHECKED BY DATE mJV3 

TOTAL HOLE DEPTH 0 3 . 4  

WELLNO. ,70093 I 

NOTE: Allmeasllrementsarefnmgnnmdsurfce. Surf= Casing Used (Check -1: Y e s  * 4 NO 
Centralizer depb (wben applicable) are also shown. I (If yes, See Form GT.3A for specific infmation) 

Height 

Heieht 

centralizas: 
3.0 feet 

23.9 feet 

d tap of protedive c w h ~  (feet) 

d tap of well casing (feet) 

I.D. of protective casing (inches) 
Type of protective casing:- 

I Depth of protective casing (feet) 

Depth of surface seal (feet) 
type of surface seal:^ J 

I 
VA I 

Dcplh of top of seal (feet) 
Typeofseal: u4-- 

2.4 
2.0 

5990.9 
6.25 

2.6 

t.O 

2.0 

2.9 

Deph of top of film packlbottom of seal (feet) 5.0 . .  . v.. c Type of filter pack 1 0  k-I ..... . ..*: 

4 ~ e p h  of bottom of screene!d section (feet) 

I Deph of bottom of filta pack (feet) 
1 Length of plugged blank section - Sump (feet) 

I Depth of bottom of plugged blank 

AllUViUm 22.3 feet 

(weatbad clayey 
siltstone to silty 

-1 section - slrmp (feet) 
l)qx of backfill below filter pack: 

h e t e a  d h &  ( ihes)  
Depth of bok (feet) 

claystane) - 
baiar-0 7aon-m 

2.0 
o.010 
22.0 
22.1 
12.0 

24.0 

7 
24.4 



BCATION OU7 

>ATE COMPLETED 1115193 TOTAL HOLE DEPTH (FEer) 39.4 
XECKED BY DATE ~RIW 

Heightoftop 

Heightoftop 

8 Rockv Flats 

- 
D m o  22.3 to 37.3 
l l T H o u x i Y  

Central* 
18.5 feet 
3a.5 feet 

NOTE: All measurements are fmn ground surface. 
Centralizer depths (when applicabk) are also shown. 

i It 

Surface Casing Used (Check One): Y e s  ' 4 No 
(If yes. See Farm GT3A far specific infomation) 

U 

ofprotective casing (feet) 

04 well cas@ (feet) 

Ground Elevation (feet) 
ID. of protective casing ( inds)  
Type of proteaive casing:-sfsl 

ofputective casing (feet) I 

Depth of d a c e  seal (feet) 
Type of stdace seal:- 

ID. dwell casing (inches) 
Type of well casing: A&&& 40 PVC 

Typeofbackfii. w 
Depth of top of seal (feet) 
Typeofseal: 1t4-i- 

2.3 
2.0 

5990.3 
6.25 

2.7 

2.6 

2.0 

19.2 
Arapahoe-Laramlt 

Fmatim 
Bedrock 

Depth of tap ofscread se!ction (feet) 
Typeofsacenedsection: sdx?&l, 
40 PVC 
ID. of saeaaed sectim (inches) 
size ofscreezl opeaiags (inches) 

Depth of bottom of screened section (feet) 

Depth of bottom of filter pack (feet) 

Len@ ofplqged Ma& section - Sump (feet) 

u.50 feet 

(claystones and siltstrwres, 
W d d  to 36.4 feet, 
unwearhered to slighlly 

weathered below 36.4 feet) 

3.23 

2.0 
o.010 
37.3 
A 
2.0 

u U  '1019386.h7-10 

Depth of bdtom of plugged blank 
section - sump (fat) 39.3 
Type of beckfitll below filter pack: 

Diameter ob hole (ihea) 10-114 -0 to 77.5 feet 

Dedl of hole (feet) 39.4 



U S . m A R I M W T O P E N W G Y R O C R Y R A ' I S M  PoRM GT.6A (REV. 2) 

Groundwater Monitoring Well and Pieuwnete r Report 

FOJECI'NAME WELLNO. 70297 

LOCATION O W  - 
DA'IECOMPLETED 1111193 ' I D T A L H O L E D E P I H O . 7 3 3  D m m  52.1 to L 
=HEcKED BY DA?E 2tW3 LlTHOuXiY 

Sei@ 

Height 

centralizas: 
9.6 f e 4  

29.6 fW 
47.i fW 

WO m293A7-10 

prosective casing (feet) 

well casing (feet) 

Ground Elevation (feet) 
ID. d pmmtive casing (inches) 
Type of proteaive casing: 

Depth of pmtective casing (feet) 

Deph of surface seal (feet) 
lrwC O f d a c e s e a l : ~  

ID. dwel l  casing (inches) 
Type of well casing: Pi&& 40 PVC 

Type of b e c k f i i l l : ~  

Depth of top of seal (feet) 
Typeofseal: u4-- 

2.4 
2.0 

ABQPL 
6.25 

2.6 

2.d 

2.0 

47.9 

Rl ~DepthoftopoffilterpacWbdtomofseal(feet) 5 0 . 1  . .  Typeoffilmpack 1- 

Deph of top of aaeeaed section (feet) 
Type of screened section: -&&&le 
4opvc 
i.D. ai smxaed section (iaches) 

Imgtb of plugged blank d o n  

Depth of bottom of plugged blank 
- sump (feet) 

section - sump (feet) 

DiPmterdhole(bbes) &m - 
Deph of hole (fat) 

I size uf 5QBcLI openings (inches) 
Depth of bottom of screcned section (feet) 

Depth of bottom of filter pack (feet) 

A 

2.0 
o.010 
67.1 
69.0 

2.Q 

69.1 

733 



KXM GT.6A (Rev. 2) U S . ~ A R ~ O P E N E R C 3 Y R o c R Y p u l s P U N T  

G ~ d w a t e r  Monitorion Well and pieu#nete t Remrt 

. .-- 

I 
IOJECI' NAME 

LOCATION OU7 

DATE COMPLETED- 
CHECKED BY) DATE- 

TOTAL HOLE DWTN 0 2 6 0  

Hei@ of top d prOteaive casing (feet) 

Height of top of well casing (feet) 

\ 

centralizen:- 
3.8 feet 
242 feet 

Gmmd Elevation (feet) 
ID. 04 protective casing (inches) 
ljp of protective casing:- 

Depth of potective casing (feet) 

Depth of d a c e  seal (feet) 
Type of slnface seal:- 

ID. of well casing (inches) 
Type of well casing:scbedule 40 W C  

Type of backfill:- ' 

Depth of top of seal (feet) 
Typeofseal: u4-- 

2.5 
22 

5997.9 
6.25 

2.5 

A 

2.0 

42 

_- .- 

I De@ of top of film &- of seal (feet) 6.5 -~ .. Typeoffilterpack: lfj-40- 

Depcboftopofsaeenedsection(feet). 

ID. of screerred sectial (inches) 
Sizedscref?aopenines(incbes) 

Depth of bottom of screened section (feet) 
Depcb of bottom of filter pack (feet) 

Length ofplugpd blank section - sump (feet) 

of bottom of plugged blank 
section - sump (feer) 

7.8 

2.0 
o.010 
22.8 
A 
2.0 

24.8 

7 

26.0 



PROJECT NAME 
7 
LQCATION 

DATECOMPLETED211193 T o T A L H O L E D E P T H O  46.0 

CHECKED B Y D  DATE 2/7/93 

OU7 

NOTE: Allmeasurementsarefmngroundsurface. Surface Casing Used (Check One): -Yes ~ d No 
Centralizer depths (when applicable) B T ~  also shown. I (If yes, See Form GT.3A for specific information) 

WELLNO. 70493 1 - 
D E P T H 0  2r).o to 44.0 
LITHOuXiY 

Height of 

Height of 

Arapahoe-Laramie 
FOlmatiOn 
Bedrock 

Dry hole 

of protective casing (feet) 

of well casing (feet) 

Gmmd Elevation (feet) 
ID. of protective casing (inches) 
Type of protective casing:steel 

of patective casing (feet) 

Deph of surface seal (feet) 
Typeofsurfaceseal:- 

I 

I.D. of well cas@ (inches) 
Type of well casing: 40 WC: 

Type of bacKilll:PlrreGoldGrout 
Depth of top of seal (feet) 
Typeofseal: lf4- 

2.3 
2.0 

A!?!&L 
6.25 

2.7 

A 

2.0 

A 

Depth of top of filter packbomrn of seal (feet) 
Typeoffilterpack 1- . .  

Depth of top of saeened section (feet) 
Type of SQeeDed section: Schedule 

24.0 

1 size of saeal opedngll (inches) 

Depth of bottom of screened section (feet) 
Depth of bottom of film pack (feet) 

Ld~gth Of plm blanL Section - SUP (feet) 

Depth of bottom of plugged blank 
section - sump (feet) 

2.0 
o.010 
44.0 
46.0 

1 2 . 0  

46.0 
ow filter pack: 

Diameter of hole (incbas) 
Depth of hole (feet) 

7 
46.0 



KXM GT.6A (REV. 2) US.DEPAR"MENTOFENERGYROCKYPLATSKANT 

' W O J E C I ' N M  

dCA'TION OU7 

DATECOMPLETED W 3  nrrALHOLEDEPTH(FEET)XI& 

CHECKEDBY- DATE- 

WELLNO. 70593 - 
D E F T H O  l2.l.Q- to r36.0 
Ll'"HOL0GY siltstone 

m 
clayey to sandy 

siltstones) ~ ~ 

_ _  
~ 

Height d top oh proteaive casing (feet) 

Height of top of well casing (feet) 

central* 
. 17.0 feet 

37.0 feet 
57.0 feet 
77.0 feet 
97.0 feet 

117.0 feet 
137.0 feet 

Dry hole 

Gm\md Elevation (feet) 
I.D. of potective casing (inches) 
Type of protective casing: steel 

Deptb of ptes t ive  casing (feet) 

Deptb of surface seal (feet) 
Typeofsurfaceseal:connete 

ID. of well casing (inches) 
Type of well casing:schedule 40 PVC 

Type of backfikpII1.eGOldGmllt 

Typeofseal: 114- 
Deph of top of seal (feet) 

2.4 
2.0 

5998.0 
6.25 

2.6 

A 

2.0 

118.2 

Di+h of topof filter @&httom of seal (feet) u3.4 
Typeoffilterpack 1- . .  

Deph of top of screened section (feet) 
s c r e e n e d s e c t i o a : ~  

ID. of screened section (inches) 2.0 
size of SCteeD openings (inches) o.010. 

Deptb of bottom of filter pack (feet) 137.2 
Lea@ of plugged blank section - Sump (feet) 2.0 
Deph of bottom of plugged blank 

Type of backfill below filter pack: 

121.0 

Deph of bottom of screened section (feet) 136.0 

section - sump (feet) 138.0 

7 
Depth of hole (fee$) 151.5 



US.DEPARTMENTOPENERGYROCKYPUlSPLANT 

Groundwater Monitoring Well and Pieu 
PROJECTNAME 

LOCATION OU7 

DATECOMPLETED 134192 ' I O T A L H O L E D E I " H 0  W.5 

CHECKED BY DATE 1/5/93 

PoRM CT.6A (REV. 2) 

neter Report 

NOTE: AU measuriments are from ground surface. SurfaceCasingUsed(Check0ne): Yes 4 No 
Centralim dedhs (when mkable)  are also shown. ' I (If yes, See Form GT.3A for specific information) 

Height 

Height 

of top of protective cas@ 

d top of well casing (feet) 

(feet) 

Type of surface seal: 

.- 
ID. of well casing (inch) 
'I)rpe of well casing: schedule 40 ?VC 

VA I 

@-{ Type of backfiil: 

Deph of top of seal (feet) 
Type of seal: 

Depth of top of filter pacwbatom of 
seal (feet) .. Typeoffiherpack 1- 

Depth of top of scxeened section (feet) 
section:-S&&de 

Rocky Flats Alluvium 
size of screen opeaings (inches) 

Depth of bottom of screened section (feet) 28.5 feet 

ArapahOe-Laramie 
FclnnationBedrock 

Deph of bottom of plugged blank 
d o n  - sump (feet) 

6, 

- r P  fOB93mw-io 

22 
1.7 

5991.2 
6.25 

2.8 

2.0 

2.0 

4.2 

6.5 

8.4 

2.0 
o.010 
28.4 
30.5 

2.1 * 

30.5 

30.5 



~ ~ . D E P A R T M E N T ~ ~ E N E R ~ ~ ~ R O C K ~ F ~ T ~ K A H T  WRM GT.6A (Rev. 2) 

Groundwater Moaitoring Well and Piezometer Report 
I I 

0J"NAME O U 7 - e  - 
LOCATION OU7 
DATECOMVLE?ED lI6t93 " A L H O L E D m 0 . A .  

C H E C I C E D B Y Z a  DATE- 

WELLNO. 70893 - 
D m ( F E E T )  51.0 to 66.0 
m o m Y  

Height of top d proteaive casing (feet) 

He@t of top of well c a s h  (feet) 

UOIE: Allmeasraanentsarefrangrormdslaface. 
Centralizer depths (when applicable) are also shown. 

-. e 

Surfax cash8 Used (Check One): L Y e s  ' No 
(If yes, See Form GT.3A for specific information) 

centralizers:' 
9.2 feet 

26.0 feet 
46.8 feet 

I 
$ 
Q 
i v) 

4 

I Depth of surface seal (feet) 
of 

ID. of well casing (inches) 
Type of well casing:- 40 WC: 

TypeofbecKd: 

Typeofseal: ll4-i- 
Depth of top of seal (feet) 

2.5 
2.0 

_5991.2 

6.25 

25 

2.6 

2.0 

47.1 

_ -  - 
Depth of top of filter packlbottom d seal (feet) 49.6 .. Typeoffilterpack 1- 

Depth of top of sreened section (feet) 
Type of screed scctioa:-S&&le 
49 pvc 
I.D. of screemi section (inches) 
size of - opeaings (inches) 
Depth of bottom of screened section (feet) 
Depth of bottom of filter pack (feet) 

51.0 

2,o 
o.010 

66.0 

A 
of plugged blank section - Sump (feet) 2 - 0 



Groundwater Monitoring Well and Piezometer Remrt 

NOTE: All measurements are from groundanface. 
Centralizer depths (when applicable) are also shown. 

PROJECT NAME 

LOCATION OU7 

DATECOMPLETED ToTALHOLEDEFI'H(FEET)-36.02 

CHECKED BY DATE 319/93 

4 

Surface Casing Used (Check One): Y e s  4 No 
(If yes. See Form GT3A for specSc information) 

Height of top of protective casing (feet) 

Height of top of well casing (feet) 

centralizers: 
5.0 feet 

21.1 feet 

Grouud Elevation (feet) 
ID. of protective casing (inches) 
"ype of protective casing: -1 . 

Depth of ptective casing (feet) 

Depth of surface seal (feet) 
Type of surface &.conCrete 

LD. of well casing (inches) 
Type of well casing: schedule 40 PVC 

Type of backfil1:RrreGoldGrout 

Depthoftopofseal(feet) 
Typeof&:- 

2.5 
2.0. 

5989.3 
6.25 

2.5 

2.5 

2.0 

5.3 

Depth of top of filter pack/bot!om of seal (feet) 8.2 
Type of filter pack 1 W  . .  

Depth of top ofsneened section (feet) 
T y p e o f s c r e e n e d s e c t i o n : ~ e  

I.D. of scnxmx! sectinn (i.rhe) 

Depth of bottom of screened section (feet) 

Length of plugged blank sectia - Sump (feet) 2.0 

10.0 

2.= 
Alluvium or sizeofscreenopellings(ies) o.010 

20.0 
20.2 feet 

Arapahoe-Laramie Depth of bottom of filter pack (feet) 21.1 

Depth of bottom of plugged blank 
section - sump (feet) 22.0 
Type of backfiil below filter pack 

Diameter of hole (inches) 7 
Depth of hole (feet) 36.0 

L I 



~ US.DEPARTMENTOFENERGYROCKYPUTSPLANT . FORM GT.6A (REV. 2) 

Gnnurdwater Monitoring Well and Piezometer Report 

mOJECI'NAh4E WELLNO. 71493 

,CATION OU7 - 
IATECOMPLEIED V4193 TOTALHOLEDE€"H(FEET)26.0 D - 0  1L. to 22.8 

* .  
* XECKED BY DATE 71131~7 LITHOLOGY 

NOTE: Allmearmrementsarefromgnnmdsurf~. SurfaceCasingUsed(Check0ne): 4 Yes N o  
(If yes, See Form GT.3A for suecific information) Centralizer depths (when applicable) are also shown. 

Height 

Height 

of top of protective casing (feet) 

of top of well casing (feet) 

3 
I.D. of well casing (inches) 
Type of well casing: schedule 40 PVC 

Type of backf~dll: 

-,Centralizes: . ~ 

5.0 feet 
24.0 feet 

Artificial Flu 
andTrash 

Arapahoe-Laramie 

(silty claystone) 

24.0 feet 

Fonnatim 
Bedrock 

Depth of top of seal (feet) 
Type of seal: 

2.5 
2.3 

5990.4 
6.25 

2.5 

2.1 

2.0 

13.6 

Depth of top of filter packhWm of seal (feet) - 16.8 
Typeoffilterpack 16- 

. .  
f 

18.8 
' H4 
1 I ~epth  of top of s~reened section (feet) 

Type of saeened aectim-&b&le 

ID. of screeaed sectioa (inches) 

~ 

2.0 I size of screen openin@? (inches) o.010 

24.8 
-1 Length of plugged blank section - Sump (feet) 2.0 

-{Depthof bottom of screened seCtion(fe4s) , 22.8 
a-1 Depth of bottom of filter pack (feet) 

Depth of bottom of plugged blank + section - sump (feet) 
of k k f i l l  below filter pack: +-- 24.8 

Diameta d hole (inches) 7 
Depth of hole (feet) 26.0 



US.DEtWUWYTOFENERGYROCKYFU'ISPUNT RXbl GT.6A (REV. 2) 

NOTE: All measure~?-nts are from ground surface. 
Centralizer depths (when applicable) are also shown. 

Groundwater Monitoring Well and pieu#nete r Report 

Surface Casing Used (Check One): Yes 4 NO 
(If yes. See Fonn GT.3A for specific infarmation) 

- 
PROJECI'NAME 

W A I I O N  OU7 

DATE COMPLETED3/51p3 
CHECKED BY , - M  DATE 3lVE93 

TOTAL HOLE DEPTH (FEET) 211.3 

Height of top 

Height of top 

0 s 
a 

Central&: 
5.0 feet 

27.0 feet 

af protective casing (feet) 

of well casing (feet) 

4  round Elevation (feet), 
3"" I I.D. protective casing ( u s )  

Depth of d a c e  Seal (feet) 
Typeofsurfaceseal:connete 

I.D. of well casing (inches) 
Type of well casing: -&b&,& 40 PVC 

I Type of bacldil1:- 

Deph of top of seal (feet) N Type of seal: 

2.5 
2.0 

5988.3 
6.25 

2.5 

2.5 

2.0 

9.7 

Deph of top of filter p9ck/bottom of seal (feet) 14.0 . .  Typeoffilterpack 1- 

Depth of top of screened section (feet) 

I.D. of screened section (inches) 
I size of screen openings (inches) 

16.3 
Type of saeened sectim m e  

2.0 
o.010 

26.3 feet -1 De@ of bottom of screed section (feet) 26.3 

28.3 
-{ Length of plugged blank section - Sump (feet) 2.0 
*-I Deph of boaom of frlter pack (feet) Arapahoe-Laramie 

FOlYllatiOn 
Bedrock 

(clayey siltstone) 
Deph of bottom of plugged blank 
section - Sump (feet) 28.3 18 Dry hole 

Diameter d hole (inches) 9 
bN?sx&m n u  71893mdJu.z Death of hole (feet) 28.3 

Type of backfill below filter pack: - 



US. D E P A R ~ O F E N E R G Y R ~ Y F W T S ~  PORM GT.6A (REV. 2) 

Gnwrdwater Monitoring Well and Piezometer Report 
I 

LOCATION OU7 

DATE COMPLETED 314197 IW"I' HOLE DEI'I'H (FEn? 28.0 
CHECKED  BY^ DATE 3112B3 

WELLNO. 71893 - 
D - 0  10.7 to 25.7 
LITHOLOGY . .  

SurfaceCasingUsed(CheckOne): Yes .  4 No I (If yes, See Form GT.3A for specific information) 
NOTE: All measurements are firm ground surface. 

Centralizer depths (when applicable) arc also shown. 

Height 

Height 

d top d protective casing (feet) 

of top of well casing (feet) 

26.0 feet 

centralizers: 
5.0 feet 

27.0 feet 
~ - 

\ 

Grouwl Elevation (feet) 
ID. of proteaive casing (inches) 
Type of potective casing: -1 

Depth of protective casing (feet) 

Depth of d a c e  seal (feet) 
Type of surface seal:- 

LD. of well casing (inches) 
Type of well casing: schedule 40 PVC 

Typeofbackfill: 
_ -  

Depth of top of seal (feet) 
Typeofseal: 

2.5 
2.0 

5987.7 
6.25 

2.5 

2.5 

2.0 

6.0 

.. offilkpack 164Q&cuaL 

of top of screened section (feet) 10.7 
Type of saeened section: m e  

ID. of saeened Secticm ( i s )  2.0 
size ofscreea opeaings (inches) o.010 
Depth of bottom of screened section (feet) 25.7 

28.0 
-1 Length Of plusged blank Section - Sump (feet) 2.3 
4-4 Depth of bottom of filter pack (feet) 

Arapahoe-Laramie 

Depth of bottom of plugged blank 
section - sump (feet) 28.0 
Type of backfill below filter pack: 

Diameter of hole (inches) 7 
Depth of hole (feet) 28.0 



PORM GT.6A (Rev. 2) 

PROJECT NAME 
W A T I O N  OU7 
DATECOMPLETED- T O T A L H O L E D ~ ( F E E T ) J X L L  

V W  CHECKED BY DATE 3112197 

Groundwater Monitorha Well and Piezometer Report 

WELLNO. 72093 - 
D m ( F E E T )  30.4 to 35.4 
LITHOLWY . .  

NOTE: AU measurements ak fmn groMd surface. 
Centralize depths (when applicable) are also shown. 

SurfaceCasingUsed(CheckOoe):Yes2bo 
(If yes. See Form GT3A for specific infamation) 

Hei@ of top of protective casing (feet) 

Heigh! of top of well c a s h  (feet) 

35.4 feet ~ 

Arapahoe-Laramie 
FOffllatiOa 
Bedrock 

(weathered silty 

Gnnmd Elevation (feet) 
ID. of prorective casing (inches) 
Type of potective casing:- 

Depth of protective casing (feet) 

Depth of surface seal (feet) 
Typeofsurfaceseal:conrrete 1 

1 

Type of backfill: PlrreGoldGroL w 
Deph of top of seal (feet) 
Type of seal: 

2.4 
2.3 

5986.0 
6.25 

2.6 

2.0 

2.0 

27.3 

Depth of top of filter pack/bottom of seal (feet) 29.5 
Type of f i lm pack 16-40 . .  

Depth of top of d section (feet) 
Type of saeened sectio~ -S&&de 

ID. of saeened sectian (inches) 
siz dSt%eeil opeaines (inches) 

Depth of bottom of screened section (feet) 
Deph of boaom of filter pack (feet) 

vc 

Length of plugged blank section - Sump (feet) 

M.4 

21) 

_o.010 

35.4 
A 
2.0 

Depth of bottom of plugged blank 

Type of backfill below filter pack: 
section - Sump (feet) 37.4 

-.l.EuL 
37.6 



“POJECTNAME 

LATION OU7 

DATECOMPLETED ?I4193 TOTALHOLEDEFTHO 34.6 

CHECKEDBY W a a e  DATE 3/12/93 

E 

WELLNO. 72293 - 
D E P T H 0  27.6 to 32.6 
LITHOuXiY . .  

Height of top of protective casing (feet) 

Height d top of well casing (feet) 

NOTE: AU measurements are firm gmmd dce .  
Centralizer depths (when applicable) are also shown. 

Rntonitepellets 
deposited to bridge 

Centralizers: 

SurfaceCasingUsed(Check0ne):Yes 4 No 
(If yes, See Form GT.3A for specific information) 

v1 I- 

32 

\ 

Ground Elevation (feet) 
I.D. of protective casing (inches) 
Type of protective casing: steel 

Depth of protective casing (feet) 

Depth of surface seal (feet) 
Type of d a c e  

I.D. of well casing (inches) 
Type of well casing: S C W  40 PVG 

Type of backfill: 

Depth of top of seal (feet) 
Type of seal: 

2.6 
2.4 

5973.7 
6.25 

2.4 

2.0 

2.0 

22.3 

I ID. of screened section (inches) 2.0 

.. I Type of filter pack 

Depth of top of mxned section (feet) 

16-40 

27.6 
on: w e  

size of smeeal openings (inches) 

Depth of bottom of screened section (feet) 

Depth of bottom of plugged blank 
section - Sump (feet) 

ow filter pack 

I- . wum-23 

o.or0 
32.6 

Depth of bottom of filter pack (feet) 34.5 
2 Length of plugged blauk section - Sump (feet) 

34.6’ 



Groundwater Monitoring Well and Piezometer R e m  

NOTE: AU measurem~ts are from gmmd surface. 
Centralizer depths (when applicable) are also shown. 

PRQJECI'NAME OU7 - 
LOCATION OU7 

DATE COMPLETED2/2387 

CHECKED BY) D A T E A 3 1 9 7  

TOTAL HOLE DEFI'H (FEET) 24.4 

SurfaceCashgUsed(Check0ne): Yes 4 No 
(If yes, See Farm GT.3A for specific information) 

Height of top 

Height of top 

of protective casing (feet) 

of well casing (feet) 

Artificial Fill 
and Trash 

Grormd Elevation (feet) 
I.D. of pmective casing (inches) 
Type of protective casing: steel 

Depth of pratedive casing (feet) 

Depth of surface seal (feet) 
Type of surface seal:- 

I.D. of well casing (inches) 
Type of well casing: Schedule 40 WC: 

Typeofbackfill: 

Type of seal: 
Depth of top of seal (feet) 

2.3 
2.0 

5985.2 
6.25 

2.7 

2.0 

2.0 

6.4 

Depth of top of filter pac- of seal (feet) 10.8 
Typeoffilterpack 16- . .  

Depth of top of saeened section (feet) 
Typeofsaeenedsection: M e  

I.D. nf e- (he&$ 2.0 
o.010 

22.0 

24.0 
Length of plugged blank section - Sump (feet) 2.0 

Depth of bottom of plugged blank 

I size of screen openings (inches) 

Depth of bottom of screened section (feet) 

Depth of bottom of filter pack (feet) 

I 
section - sump (feet) 24.0 
Type of backfill below filter pack 

Diameter of hde (inches) J . c k L L  
Deph of hole (feet) 24.4 

i 

~ a n m m * Z I  



r 

U.S.DEPARTMENTOFENERGYROCKYFUTSP!-ANT PORM GT.6A (REV. 2) 

ACATION OU7 

DATECOMPLEIED-3 T O T A L H O L E D m O 3 0 . 2  

CHECKED BY DATE 3/2193 

WELLNO. 72493 - 
D m ( F E E T )  17.9 to 27.9 
LITHouxiY . .  

Height 

Height 

NOTE: Allmeasurem~tsarefmngnnmdsurface. 
Centralizer depths (when applicable) are also shown. 

of top of protective casing (feet) 

of top of well casing (feet) 

Surface Casing Used (Check One): Yes d No 
(If yes, See Form GT.3A for specific information) 

centralizers: 
11.3 feet 
29.5 feet 

Dry hole 

Ground Elevation (feet) 
LD. of protective casing (inches) 
Type of protective casing: steel 

Depth of protective casing (feet) 

Depth of surface seal (feet) 
Typeofsurfaceseal:concrete 

I.D. of well casing (inches) 
Type of well casing: -&&&le 40 PVC w Type of baCKtl1:- 

Depth of top of seal (feet) 
Type of seal: 

2.5 
2.1 

5973.7 
6.25 

2.5 

2.0 

2.0 

12.9 

Deph of top-of filter @/bottom of seal (feet) -17.2 - 
Type of filter pack . .  1 6 4  ii&&mL 

Depth of top of scnxned section (feet) 17.9 
Type of screened section:-S&WW. 
40 pvc 
ID. of scremed section (inches) A 
size of screen openings (inches) o.010 
Depth of bottom of screened section (feet) 27.9 

Depth of bottom of filter pack (feet) 29.9 
Length of plugged blank section - Sump (feet) 2.0 

of bottom of plugged blank 
29.9 

Type of backfill below filter pack: 

I Diameter of hole (inches) 7 
30.2 
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OU 7 Revised Work Plan Appendix G 

PHASE I RFVRI FIELD DATA 

Field-measurement data for the Operable Unit (OU) No. 7 Phase I Resource Recovery and 
Conservation Act (RCRA) facility investigatiodremedial investigation (RFVRI) are included on 
one 3%-inch disk. The files are American Standard Code for Information Interchange (ASCII) 
text files. The names and contents of the files are: 

WATLEV.TXT Water-level measurements from wells installed during the Phase I 
RFm 

SURVEY.TXT Survey coordinates for all Phase I RFVRI locatiohs 

GWFIELD.TXT Groundwater field myasurements recorded when samples were 
collected from the Phase I wells 

SWFIELD.TXT Surface-water field measurements recorded when samples were 
collected during the Phase I RFVRI 

appmisc.doc Draft 411 5/94 

I 
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01J 7 Revised Work Plan Amendix H 

DRAWDOWN RECOVERY TEST DATA 

Drawdown recovery test data for the Operable Unit (OU) No. 7 Phase I Resource Recovery and 
Conservation Act (RCRA) facility investigationhemedial investigation (RFVRI) are included on 
one 3%-inch disk. The files are self-extracting, compressed, text files. There are many smaller 
files within a single .EXE file. To "decompress" the data, copy the files to a hard drive and type 
the file name followed by a Return. The names and contents of the files are: 

SLUG-D AT. EXE 

SLUG-AS C .Em 

SLUG-AQT. EXE 

SLUG-PRN.EXE 

Includes files with .DAT extensions that were produced by the 
HERMIT@ data logger 

Includes files with .ASC extensions corresponding to the .DAT 
files converted to ASCII format 

Includes files with .AQT extensions that were generated by the 
AQTESOLV program 

Includes files with .PRN extensions, which are print files, that 
were generated by the AQTESOLV program 

apprnisc.doc Draft 411 5/94 
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Figure H-1 
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of L$L, (Bouwer and Rice 1976) 
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OU 7 Revised Work Plan Amendix H 

Table H-1 
AQTESOLV Parameters 

I AQTESOLV 1 

above bottom of screen) 
Aquifer Saturated Thickness H b’ b’ 
Radius of Casing re rc re 
Radius of Borehole rw r W  rw 
Hydraulic Conductivity K NIA . K  
Storage Coefficient NIA S S 
Transmissivity NIA T T 
Time Duration of Test t t t 

Parameters are not defined in Equation 5 but are required AQTESOLV input parameters. I 

Definition: 

NIA not applicable 

04/06/94 175220\apphtbIs.doc 



Appendix H OU 7 Revised Work Plan 

Table H-2 
Drawdown Recovery Test Data 

Dcfiitiom: 

H uavllcd thickness 
INTDD hitiddnwdowa 
K hybaulic conductivity 

K.KLu(u) 
h K l ( w )  

L, WM column thickness 

UnwcPbvcd undiffercntiucd ARprhoc and hunk rsndstonc 
Wutbcrrd dfiurnliltcd ARpaboc and LMmic Formation 

Le m a n  lcngth 
N/A MI appliubk 
PP panidly purcmting 
PR-Dcv. prcdcvclopmcnt 
w Rocky Flus Alluvium 

radius of cosing rc 



OU 7 Revised Work Plan Appendix H 

Table H-3 
Drawdown Recovery Test Data Files 

175220\apptblh.doc 04/06/94 



OU7 - P R E S E N T  LANDFILL 
P r o j e c t  N O  P H A S E  I R F I / R I  

70093 ROCKY FLATS ALLUVIUM 

C I  t e n t  EG&G 

L o c a t  I o n  ROCKY FLATS P L A N T  

looo* * 
100. 

10. 

t 

DATA S E T :  

0 5 1  18\93 

70093 . A Q T  

AQU.1 FER T Y P E :  

SOLUTION METHOD: 

TEST D A T E :  

Unconflned 

Eouwer-Rice 

APRIL 6 ,  1993 

ESTIMATED PARAMETERS. 
K - 4.047 x cm/sec 
Y O  = 58.26 cm 

TEST D A T A :  
HO = 1 4 6 . 3  crn 
r c  = 5.883 c m  
r w  = 8.9 c m  
L = 4 1 6 . 7  cm 
b = 4 2 5 . 8  c m  
1.I -. 4 1 6  . 7 c m  

- 



OU7 - PRESENT LANDFILL 
P r o j e c t  N O  PHASE I R F I / R I  

70  d 93 WEATHERED LARAMIE 

C I  l e n t :  EG&G 

L o c a  t I o n .  ROCKY F L A T S  PLANT 

100. 

10. 

1. 
0 .  18000 36000 54000 72000 

Time (sec) 

DATA S E T :  
70 193 . AOT 

0 5 1  18/93 

A Q U I F E R  T Y P E :  

S O L U T I O N  METHOD: 

TEST D A T E :  

Unconflned 

Bouwer-Rice 

A P R I L  12, 1993 

E S T I M A T E D  PARAMETERS: 
K = 1.2934E-06 cmlsec 
Y O  = 146.9 cm 

TEST D A T A :  
HO = 207.3 cm 
rc = 2.53 cm 
r w  = 13.02 cm 
L = 457.2 cm 
b = 878.1 cm 
-I = 878.1 cm ' 



O U 7  - P R E S E N T  LANDFILL 
Project NO PHASE I R F I / R I  

0 
X 
\ 
X 

C I  l e n t  EG&G 
L o c a  t I o n  70293 

1:E-06 0.0001 0.01 1. 
Time ( d a y s )  

100 

D A T A  S E T  

0 5 1  1 8 / 3 3  

7 0 2 9 3 . A O T  

AQUl FER T Y P E :  
C o n f  I n e d  

SOLUT I ON METHOD 
C o o p e r  e t  81  

T E S T  D A T E :  
A P R I L  8 ,  1 9 9 3  

E S T I M A T E D  P A R A M E T E R S :  
T = 0 . 0 1 2 0 7  f f ' l d a y  
s = 0 . 0 0 0 1  

T E S T  D A T A :  
HO = 7 . 6 9  I t  - 
r c  = 0.083 I t  
r w  = 0 . 2 3 2  f t  

3 ' 9 f t  
K - T/b 
I( - 4.7 m / s ~  



O U 7  - P R E S E N T  LANDFILL C I  l e n t  EC&C 

I P r o j e c t  NO P H A S E  I R F I / R I  I L o c a t  ROCKY FLATS PLANT 

70393 ROCKY FLATS ALLUVIUM 

10. 

i 

DATA SET 

o s /  1 8 / 9 3  

7 0 3 9 3 . A O T  

A Q U I F E R  T Y P E :  

S O L U T I O N  METHOD: 
Bouwer - A  ice 
TEST D A T E :  

UncoAflned 

A P R I L  5 ,  1 9 9 3  

E S T I M A T E D  PARAMETERS: 
K = 2 . 9 8 6 7 E - 0 5  crnlsec 
y 0  = 2 2 . 6 1  cm 

~ _ _ _ ~  

TEST D A T A :  
HO = 6 1 . 2 7  cm - 
r c  = 5.883 cm 
r w  = 8.9 cm 
L = 3 9 1 . 1  cm 
b = 3 9 1 . 1  cm 
H = 3 9 1 . 1  crn 



OU7 - P R E S E N T  LANDFILL 

P r o j e c t  NO P H A S E  I R F I / R I  

70493 WEATHERED LARAMIE 

C I  l e n t  EG&G 
L o c a t  i o n  ROCKY FLATS P L A N T  

1000. 

2 
0 

W 

c 
0 a 
(d 
h 

5 100. 

5 

cl I 

10. 
0. 60000 1.2E+05 1.8E+05 2.43+05 

Time (sec) 

DATA S E T :  

0 5 1  1 8 / 9 3  

7 0 4 9 3 . A O T  

AQy I F E R  .TYPE : 

S O L U T I O N  METHOD: 

TEST D A T E :  

U n c o n f i n e d  

B o u w e r - R i c e  

A P R I L  1 2 .  1 9 9 3  

EST' IMATED PARAMETERS: 
K = 1 . 4 7 9 8 E - 0 7  c m l s e c  
Y O  = 1 9 7 .  cm 

TEST D A T A :  
HO = 2 0 7 . 6  cm 
r c  = 2 . 5 3  c m  
r w  = 8 . 9  cm 
L = 6 0 9 . 6  cm 
b = 6 9 1 . 9  cm 
-i = 6 9 1 . 9  c m  

- 



O U 7  - P R E S E N T  LANDFILL' I c i  i e n t :  E G ~ G  

P r o j e c t  N O .  : P H A S E  I R F I / R I  I ~ o c a t  i o n  : ROCKY FLATS PLANT 

70593 UNWEATHERED LARAMIE SANDSTONE 
D A T A  S E T :  
70593.AOT 
0 5 1  19/93 

~~ 

A Q U I F E R  T Y P E :  
Unc;nf I n e d  

S O L U T I O N  METHOD 
Bouwer-Rice 
T E S T  D A T E :  
APRIL 16, 1993 

~~~~ 

E S T I M A T E D  PARAMETERS 
I: = 5 . 5 9 8 3 E - 0 7  cmlsec 
y o  = 145.1 cm 

T E S T  D A T A :  
HO = 168.6 cm - 
r c  = 2.53 cm 
rw = 8.9 cm 
L = 4 5 7 . 2  cm 

4 = 1 2 1 5 . 5  cm 
b = 1 2 1 5 . 5  cm 



OU7 - P R E S E N T  LANDFILL 

P r o j e c t  NO P H A S E  I R F I / R I  

70593 UNWEATHERED LARAMIE SANDSTONE 

C I  l e n t  EG&G 
L o c a t  t o n  ROCKY F L A T S  P L A N T  

. - ... 1.E-06 0.0001 0.01 1. 
Time (days)  

.. . 

. 
.. 

DATA S E T :  
70593C .AOT 

0 5 1  19/93 

AQYIFER T Y P E :  
C o n f  l n e d  

S O L U T I O N  METHOD: 
C o o p e r  e t  a l  . 
TEST D A T E :  
A P R I L  16, 1993 

ESTIMATED PARAMETERS 
T = 0 . 0 4 3 3 3  f t 2 / d a y  
5 = 0.0001 

TEST D A T A :  
HO = 5 . 5 3  f t  
r c  = 0.083 f t  
r w  = 0 . 2 9 2  f t  

- 



OU7 - P R E S E N T  LANDFILL 
P r o l e c t  N O .  PHASE I R F I / R I  

~~ ~~ ~ 

L o c a t  i o n  ROCKY F L A T S  PLANT 

100. 

10. 

1 

70693 ROCKY FLATS ALLUVIUM 
DATA S E T :  

0 5 1  1 8 / 9 3  

70693. AOT 

.. 
I .  192. 384. 5 7 6 . .  768. 980. 

Time (sec) 

AQUIFER T Y P E :  
U n t o n l  I ned 

S O L U T I O N  METHOD: 
Bouwer-Rlce 

TEST D A T E :  
A P R I L  5 ,  1 9 9 3  

ESTIMATED PARAMETERS' 
( - 3.368 10-4 m / s ~  
Y O  = 17.7 cm 

TEST D A T A :  
-IO = 92.05 cm - 
rc = 8.352 cm 
- w  = 13.02 cm 

- 524.3 cm 
> = 527.3 cm 
i = 524.3 cm 

_ -  



OU7 - PRESENT LANDFILL 
P r o j e c t  NO PHASE I R F I / R I  

- O 0 !  

C I  l e n t  EG&G 
L o c a t  i o n  ROCKY FLATS PLANT 

0.1 
0 .  40500 81000 1.215E+05 1.62E+05 

Time (sec) 

D A T A  S E T  
7 0 8 9 3 . A O T  

051 1 9 / 9 3  

A Q U I F E R  T Y P E  
U n c o n f i n e d  

SOLUT I ON M E T H O D  
B o u w e r - R i c e  

T E S T  D A T E  
A P R I L  2 0 ,  1 9 9 3  

E S T I M A T E D  P A R A M E T E R S :  
K = 5 . 8 9 8 4 E - 0 7  c m l s e c  
Y O  = 20.52 crn 

T E S T  D A T A  
HO = 4 6  3 3  crn 
r c  = 5 883 cm 
r w  = 8 9 cm 
L = 457 2 crn 
b = 88 7 cm 
-I = 88 7 crn  

- 



O U 7  - P R E S E N T  LANDFILL 

P r o j e c t  NO PHASE I R F I / R I  

’71 193 LANDFILL DEBRIS 

C I  l e n t  EG&G 

L o c a t  t o n  ROCKY FLATS PLANT 

100. 

10. 

% 

0.1 
0. 7920. 15840 23760 31680 39600 

Time (sec) 

DATA SET 
7 1 1 9 3 . A O T .  

0 5 1  1 9 / 9 3  

AQUIFER TYPE:  
Unconfined 
SOLUTION METHOD 
Eouwer-Rice 
TEST DATE:  
A P R I L  a .  1 9 9 3  

ESTIMATED PARAMETERS 
K = 5.8992E-06 c m l s e c  
Y O  = 7 1 . 5 6  cm 

TEST DATA:  
IO = 1 2 8 . 3  cm 
‘c = 5.883 cm 
‘ w  = 8.9 cm 
. = 3 1 6 . 7  cm 
) = 3 2 2 . 8  cm 
i = 3 1 6 . 7  cm 



O U 7  - P R E S E N T  LANDFILL 

P r o j e c t  NO P H A S E  I R F I / R I  

7 1493 LANDFILL DEBRIS 

Client EG&G 
L o c a t  ion ROCKY F L A T S  P L A N T  

100. 

10. 

1. 

0 

\ 

0. 14400 28800 43200 57600 72000 
Time (sec) 

DATA S E T :  
7 1 4 9 3 .  AOT 

0 5 1  1 9 / 9 3  

AQUIFER T Y P E :  
U n c o n f i n e d  

SOLUTION METHOD 
Bouwer - R  I c e  

TEST D A T E :  
A P R I L  6. 1 9 9 3  

E S T I M A T E D  PARAMETERS 
K = 9 . 6 2 2 3 ~ - 0 6  c m l s e c  
Y O  = 2 2  cm 

TEST D A T A :  
-IO = 7 3 . 1 5  cm 
r c  = 5 . 8 8 3  cm 
r w  = 8 . 9  cm 
- = 8 7 . 7 8  cm 
3 = 1 2 4 . 4  cm 
i = 8 7 . . 7 8  crn 

- 



O U 7  - P R E S E N T  LANDFILL I c i i e n t .  E G B ~ G  - 
I 

I 
P r o j e c t  NO PHASE I RFI/RI I L o c a  t 1 o n  ROCKY FLATS PLANT 

7 1893 LANDFILL DEBRIS 

looo* * 
100. 

10. 

1. 
0. 744. 1400. 2232. 2976. 3720. 

Time (sec) 

DATA S E T :  
7 1 8 9 3 . A O T  

0 5 1  19/93 

AQU I FER TYPE : 
U n c o n f l n e d  

S O L U T I O N  METHOD: 

TEST D A T E :  
Bouwer - R l c e  

A P R I L  6 .  1993 

E S T I M A T E D  PARAMETERS: 
K = 6.204E-05 c m l s e c  
Y O  = 43.07 cm 

TEST D A T A :  
HO = 142.3 cm - 
r c  = 5 . 8 8 3  cm 
rw = 8 . 9  cm 
L = 416.4 cm 
b = 425.5 cm 
H = 416.4 cm 



O U 7  - P R E S E N T  LANDFILL 

P r o j e c t  NO PHASE I RFI/RI 

72093 LANDFILL DEBRIS 

C I  lent EG&G 

L o c a t  ion ROCKY FLATS PLANT 

h 

E 
0 

W 

c 
5 
0 a 
B 
(d 
& 
I3 I 

0. 720. 1440. 2160. 2880. 3600. 
Time (sec) 

DATA SET 
. 7 2 0 9 3 . A O T  

051 1 9 / 9 3  

A Q U I F E R  T Y P E :  
Unconfined 
SOLUT I ON METHOD 
Bouwer-Rlce 
TEST D A T E :  
APRIL 7 .  1 9 9 3  

E S T I M A T E D  PARAMETERS: 
K = 2 . 3 1 9 7 E - 0 5  cmlsec 
Y O  = 7 8 . 1 6  cm 

TEST D A T A :  
HO = 1 7 5 . 9  crn 
r c  = 2 . 5 3  cm 
rw = 1 3 . 0 2  cm 
L = 1 5 2 . 4  cm 
t~ = 6 2 1 . 2  cm 
H = 6 2 1 . 2  cm 

- 



O U 7  - P R E S E N T  LANDFILL 

P r o j e c t  NO : P H A S E  I R F I / R I  

I 72293 LANDFILL DEBRIS I 

C I  l e n t  EG&G 

L o c a t  i o n  ROCKY F L A T S  P L A N T  

b 
100. 

2 
0 
v 

c 
0 a 
B 10. 

DATA SET 
7 2 2 9 3 .  AOT 

0 5 1  19/93 

AQUIFER TYPE:  
U n c o n f i n e d  

SOLUTION METHOD 
Bouwer - R i c e  

TEST DATE:  
A P R I L  7 ,  1993 

I EST IMATED PARAMETERS : I 
K = 6 . 4 8 3 E - 0 5  c m f s e c  
Y O  = 2 6 . 2 6  cm 

TEST DATA:  
HO = 6 4 . 6 2  cm 
r c  = 5 . 8 8 3  cm 
r w  = 8.9 cm 
L = 9 7 . 2 3  cm 
b = 1 0 0 . 3  cm 
H = 9 7 . 2 3  cm 

- 

0 .  1200. 2400. 3600. 4800. 6000. 
Time (sec) 



O U 7  - PRESENT LANDFILL 

P r o j e c t  NO PHASE I RFI/RI 

looo** 

C I  t e n t  EG&G 

L o c a t  i o n  ROCKY FLATS PLANT 

100. 

10. 

1. 
0. 1440. 2880. 4320. 5760. 7200. 

Time (sec) 

D A T A  S E T  
72393. AOT 

O S /  19/93 

A Q y l  FER T Y P E  : 
Unconflned 

SOLUTION METHOD 
Bouwer-Rice 
T E S T  D A T E :  
A P R I L  7 ,  1993  

E S T I M A T E D  PARAMETERS 

K =  1.346 x 10 -4 onvwc 
Y O  = 36 92 cm 

T E S T  D A T A :  
HO = 1 4 6 .  cm 
r c  = 8 . 3 5 2  cm 
rw = 13.02 cm 
L = 239. cm 
3 = 6 4 7 . 4  cm 
-I = 239. cm 



US. DEPARTMENT OF E N E F Y  ROCKY FLATS PLANT FORM GWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

Loation m7 P Q f s f l f  i A u ~ n ~ (  Name g. N[66t4)\/ a R-Zcbce f K =€LMT.tcCL. 

Test Datepime Total Casing Depth L L‘ R d , l $ ) ’  

Transductor Probe Serial No. e & Screened Interval 7 1 -  27‘ 
Datalogger Test Run No. 5 Sand Pack Interval 5 ‘  - La-\” 

Borehole No. ;,tTqqqq iw Groundwater Elevation Before Tes 

Measuring Point <’I%? .4 \ - 
Twe of Test BAIL - b dfJ 

I8 IO,  3 rL c) Borehole Diameter 
II Casing Diameter 

(include time and date for Iz:L(< rl/b/53 
identification purposes) Lithology Tested AIIU’U urn  

H 
Excess Head 

fft) 

Depth to Water 
from Top of Casing 

(fit) H /Ho Actual Time Elapsed Time 

3 . .. 

.. - 



70093 
70093 

SEI OOOB 

04/07 16:24 

1 
Environmental Logger 

Unit# 00022 Test# 5 

INPUT 1: Level (F) TOC 

Reference 0.00 

Offset 0.00 
Scale factor 10.01 i 

Step# 0 04/06 12:38 

Elapsed Time Value 
-------- ------- 

0.0000 4.80 
0.0033 4.79 
0.0066 4.77 
0.0099 4.77 
0.0133 4.75 
0.0166 4.74 
0.0200 4.73 
0.0233 4.72 
0.0266 4.71 
0.0300 4.70 
0.0333 4.69 
0.0500 4.64 
0.0666 4.59 
0.0833 4.54 
0.1000 4.50 
0.1166 4.46 
0.1333 4.41 . 
0.1500 4.37 
0.1666 4.33 
0.1833 4.29 
0.2000 4.25 
0.2166 4.21 
0.2333 4.17 
0.2500 4.13 

70093 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.41 67 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.91 67 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5OOO 

t 1.5833 
1.6667 

I 1.7500 
1.8333 
1.91 67 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5Q00 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

! 

4.09 
4.05 
4.02 ! 

3.98 
3.94 
3.75 ! 

1 
3.57 1 
3.40 i' 

1 3.23 
3.08 
2.94 
2.82 
2.70 
2.60 
2.50 
2.41 
2.33 
2.26 6 

2.20 
2.13 
2.08 
2.02 
1.97 
1.92 
1.87 
1.63 
1.32 
1.06 
0.88 
0.77 
0.68 
0.61 
0.56 
c.49 
0.45 
0.41 
0.37 
0.35 
0.33 
0.30 
0.29 

70093 
12.0000 
14.0000 

0.23 
0.18 



US. DEPARTMENT OF E V G Y  ROCKY FLATS PLANT 

SLUG TEST DATA FORM 

n & F I X P  
' I  

Location PO 7 2 5 5 6  Nr tb,-UaF / rmame ,TU1 h C 7 f n l  5 

Test Dite/Time 'Lj//Z & 7 IZO 0 Total CasingDepth - 1 8 5 2 '  

Measuring Point 54Qx.36- 1 0 1 s '  

Borehole No. G'fil?9 Groundwater Elevation Before Test [Ho) 5492 .3C-tChSS'*5q 8 \  

Borehole Diameter % 7 . 00" 
#, Type of Test ~ W C  

Transduaor Probe Serial No. ! o -C5c I+ 
Datalogger Test Run No. %/A &,0' Sand Pack Interval ~ 1 . 5 ' -  37.b' 

< L U ~  T € 5 7  Casing Diameter 
Screened Interval aa.3/- 17,31 

(include time and date for 
identification purposes) 

Actual Time Elapsed Time 

Depth to Water H 
from Top of Casing Excess Head 

fh) (ft) H /Ho 



. 
! 

70193 
SElOOOB 

04/14 01:ll 
Environmental Logger ') 

Unit# 01009 Test# 0 

INPUT 2: Level (F) TOC 

Reference 0.00 
Scale factor 9.99 
Offset 0.00 

Step# 0 04/13 03:30 

Elapsed Time Value 
----------- --------- 

0.0000 6.80 
0.0033 6.81 
0.0066 6.81 
0.0099 6.80 
0.0133 3 0.0166 - 
0.9200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 

0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 

n . r r r  u. 1000 

6.79 
6.78 
6.77 
6.77 
6.78 
6.78 
6.78 
6.77 
6.77 
6.76 
6.76 
6.75 
6.75 
6.74 
6.74 
6.74 
6.73 
6.73 
6.73 
6.72 
6.72 . 

! 

0.2833 
0.3000 
0.3 166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1 so00 
1 S833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.SOOO 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 

701 93 
6.72 
6.72 
6.71 
6.71 
6.70 
6.69 
6.69 
6.68 
6.67 
6.66 

6.65 
6.65 
6.64 
6.63 
6.63 
6.62 
6.61 
6.61 
p.60 
6.59 
6.59 
6.59 
6.58 
6.55 
6.52 
6.49 
6.47 
6.44 
6.42 
6.39 
6.36 
6.35 
6.32 
6.30 
6.28 
6.25 
6.23 
6.21 
6.19 
6.1 1 

6.65 - 

! I 
1 I 
1 
I '  

1 
1 
1 
1 
I 
! 

1 



J 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 

3 54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 

-66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 

) 94.0000 

70193 
6.02 
5.94 
5.87 
5.80 
5.73 
5.67 

- 5.60 
5.54 
5.48 
5.42 
5.36 
5.31 
5.25 
5.20 
5.14 . .  
5.09 
5.04 
4.99 
4.94 
4.89 
4.84 
4.79 
4.74 
4.70 
4.65 
4.61 
4.56- __ 
4.52 
4.47 
4.43 
4.39 
4.35 
4.31 
4.26 
4.22 
4.19 
4.15 
4.11 
4.07 . 
4.03 
4.00 

i I 
I 

r ! 

I I 
j 

96.0000 
98.0000 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300I000 
3 10.000 
320.000 
330.000 
340.000 

~ -- 350;OOO 
360.000 
370.000 
380.000 
390.000 
400.OGO 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 

70193 
3.96 
3.92 
3.88 
3.71 
3.55 
3.39 
3.24 
3.10 
2.97 
2.84 , 
2.72 

2.50 
2.39 
2.29 
2.20 
2.10 
2.02 
1.94 
1.86 
1.78 
1.71 
1.65 
1.58 
1.52 
1.46 
1.41 
1.35 -_ -  

1.30 
1.25 
1.2.1 
1.16 
1.11 
1.08 
1.04 
1 .oo 
0.96 
0.93 
0.90 
0.87 
0.84 

2.60 . 

- ._ 

I 

i 

i 

I 



490.000 
500.000 
5 10.000 
520.000 
530.000 
540.000 

560.000 
570.000 
580.000 
590.000 
600.000 
61 0.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.00G 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 

) 890.000 

550.000 i 

.> 

70193 . 
0.81 
0.78 
0.75 
0.74 
0.71 
0.69 
0.67 
0.64 
0.63 
0.61 
0.59 
0.58 
0.56 
0.55 
0.53 
0.5 1 
0.50 
0.48 
0.47 
0.46 
0.45 
0.43 
0.42 
0.41 
0.40 
0.39 
0.38 
0.37 
0.36 
0.35 
0.34 
0.34 
0.33 
0.32 
0.3 1 
0.3 1 
0.29 
0.29 
0.29 
0.28 
0.27 

. ,  

. 

900.000 
910.000 
920.000 
930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
1000.00 
1100.00 
1200.00 

701 93 
0.27 
0.27 
0.26 
0.25 
0.25 
0.25 
0.24 
0.24 
0.23 
0.23 
0.23 
0.20 
0.18 



US. DEPARTMEhT OF E M C Y  ROCKY FLATS PLANT' 

SLUG TES'T DATA FORM 

- 
Location Dol PR E<&bJ'r C A U n & C ~ a m e  H\4( \ M <  /a 
Borehole No. 7 0 24 3 
Test Dateflime +if? / 9 1  I\ 21 Total Casing Depth 
Measuring Point S+?Z Borehole Diameter 
Type of Test J R r c . -  Wt4 /W& 

G roundwatcr Elevahoz Before 'rest 

:7/ - ZR. 4< ' ( t/ 1' 

t Cash Diameter a " 
Transductor Probe Serial No. Screened Interval 52.1 ' - L V .  1 * *  

50.1'- (-9.0 * Datalogger Test Run No. ym Sand Pack Interval 

w 4 3  Lithology Tested E ~ Q ~ C  K ( C L A V S T ~ ~ J ~ J  
(indude time and date for 
identification purposes) , , ~ 27 

Depth to Water H 
froffi Top of Casing Excess Head 

Actual Time Elapsed Time (ft) (ft) H/Ho 

f' 



. 70293 
lnvironmental Logger 

04/13 02~37 

Unit# 01009 Test# 0 

INPUT 2 Level (F) TOC 

Reference 0.00 
Scale factor 9.99 
Offset 0.00 

Step#O 04/09 03:Ol 

Elapsed Time Value 
--- ------ 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 

3.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1 666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 

9'833 

7.69 
7.69 
7.71 
7.73 
7.75 
7.76 
7.75 
7.72 
7.70 
7.69 
7.69 
7.73 
7.69 
7.71 
7.69 
7.70 
7.69 
7.69 
?AB 
7.68 
7.68 
7.68 
7.67 
7.67 
7.67 
7.67 

~ 

i .  I 

i 
i 
: 

I 
! 
! 

_ i  

- .  . 

0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1 SO00 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 

8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 
14.0000 

I cnnn 
I . JUUW 

70293 
7.67 
7.67 
7.66 
7.65 
7.65 
7.64 
7.64 
7.63 
7.63 
7.62 
7.62 
7.62 
7.61 
7.61 
7.60 
7.60-.. 
7.60 
7.59 
7.59 
7.58 
7.58 
7.58 
7.58 
7.56 
7.55 
7.53 
7.52 
7.52 
7.50 
7.49 
7.48 
7.45 
7.47 
7.46 
7.45 
7.4s 
7.44 
7.43 
7.42 
7.39 
7.37 

~ _ _  

1 

i 
i 

I 

! 

16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
,34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.000@ 
80.0000 
82.0000 
84.0000 
86.000G 
88.0000 
90.0000 
92.0000 
94.0000 
96.0000 

70293 
7.35 
7.33 
7.3 1 
7.29 
7.27 
7.25 
7.23 
7.22 
7.20 
7.18 
7.17 
7.15 
7.14 
7.12 
7.11 
7.10 
7.08 
7.07 
7.05- 
7.04 
7.03 
7.01 
7.00 
6.99 
6.98 
6.96 
6.95 
6.94 
6.93 
6.92 
6.90 
6.89 
6.88 
6.87 
6.86 
6.55 
6.83 
6.82 
6.81 
6.80 
6.79 



98.0000 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
2 6 0.0 0 0 
270.000 
280.000 
290.000 

J 300.000 
3 10.000 
320.000 
330.000 
340.000 
350.000 

p293 
6.78 
6.77 
6.72 
6.67 
6.62 
6.57 
6.53 
6.48 
6.44 
6.39 
6.35 
6.3 1 
6.27 
6.23 
6.19 
6.16 
6.12 
6.08 
6.05 
6.01 
6.97 
5.94 
5.91 
5.87 
5.84 
5.81 
5.78 

I 

I 500.000 
5 10.000 I 
520.000 i 

i 530.000 I 
1 I 540.000 

550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
6 10.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 

I 730.000 
740.000 
750.000 
760.000 

I 

I 
8 

_- -- 360.000 5.75 -~ 
370.000 5.71 
380.000 5.68 
390.000 5.65 
400.000 5.62 
410.000 5.60 
420.000 . 5.56 
430.000 5.54 
440.000 5.51 
450.000 5.48 
460.000 5.45 
470.000 5.42 
480.000 5.39 
490.000 #. 5.36 

_ _  770.000 
780.000= 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 
900.000 

___ - - - 

I 
I 
I , 

70293 
5.34 
5.31 
5.28 
5.25 
5.23 
5.21 
5.18 
5.15 
5.13 
5.10 
5.08 
5.05 
5.03 
5.00 
4.97 
4.95 
4.92 
4.90 
4.88 
4.85 
4.83 
4.80 
4.78 
4.76 
4.73 
4.71 
4.69 
4.66 
4.64 ~ 

4.61 
4.60 
4.57 
4.55 
4.52 
4.50 
4.48 
4.46 
4.43 
4.41 
4.39 
4.37 

- - ~ _ _ _  .__ - 

: -  

i 
! 

I 



910.000 
920.000 
930.000 
940.000 
950.QOO 
960.000 
970.000 
980.000 
99O.OOO 
1OOO.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
24nn nn 

3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 

4 .""."" 

70293 
4.35 
4.33 
4.3 1 
4.28 
4.26 
4.24 
4.22 
4.20 
4.18 
4.15 
3.96 
3.77 
3.59 
3.41 
3.24 
3.07 
2.91 
2.74 
2.59 
2.45 
2.3 1 
2.16 
2.03 
1.91 
1.79 
1.68 
1.55 
1.43 
1.32 
1.20 
1.09 
0.98 
0.87 
0.77 
0.67 
0.57 
0.47 
0.37 
0.27 
0.17 
0.09 

4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5 100.00 
5200.00 
5300.00 
5400.00 
5500.00 
5600.00 

.70293. 
0.00 
-0.07 
-0.16 
-0.25 
-0.33 
-0.40 . 
-0.47 
-0.54 
-0.62 
-0.69 

' -0.76 
-0.83 
-0.90 
-0.97 
-1.04 

. .  
. .  

. .. f: :: 

I 

I i 

1 

1 
! 

' I  

1 
1 
f 

- i  
1 

1 
! 

! 
! 
1 



US. DEPARTMENT OF E N E k Y  ROCKY FLATS PLANT 
) 

FORM GWAA 
Page 1 of 2 

SLUG TEST DATA FORW 

Location O U 7  Pa5m C A ~ D F ~ ~  ~ a m e  J: G\COIKC 13. ' i lediPC 

Test Daie/Tiie w d Q ?  - Borehole No. 703q.3 Groundwater Elevation Before Test fHo) 

Measuring Point DW Borehole Diameter 3.0 " 
Type of Test .% oc- .  Casing Diameter 2 I O  
Transductor Probe Serial No. 

(include time and date for 4/5/43 9 

Total Casing Depth 24,6 (G- ieeb k a s w  X bQcth 

' -  Screened Interval 
b.5' - 2L4.s' Datalogger Test Run No. 

Lithology Tested A\\\;uIoM 

H 
Excess Head 

k u t t  

from Top of Casing 
(fit) (fi) H/Ho 

la. 00 0 - 

Actwl Time Elapsed Time 

0 09 10 



, .  ' .  . .  
.- . .  . ,  . '  I .  . .  
.a 

70393 * 

70393 -) 
SElOOOB 

04/07 16:31 
Environmental Logger 

Unit# 00022 Test# 3 

INPUT 1: Level (F) TO( 
. i 

, 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/05 E 2 2  

o.oo00 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

3 

3 

2.01 
2.00 
2.00 
2.00 
2.00 
2.01 
2.01 
2.00 
1.99 
1.99 
1.99 
1.97 
1.95 
1.93 
1.91 
1-90 
1.88 
1.87 
1.85 
1.83 
1.81 
1.80 
1.78 . 
1.77 

I 

70393 
0.2666 
0.2833 
0.3000 
0.3 166 
0.3333 
0.4 167 
0.5Ooo 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5Ooo 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.oOoo 
9.5000 
10.0000 

1.75 
1.74 
1.72 
1.71 
1.69 
1.63 
1.57 
1 .so 
1.45 
1.39 
1.34 
1.30 
1.25 
1.21 
1.18 
1.14 
1.11 
1.08 
1.06 
1.03 
1.01 
0.99 
0.97 
0.96 
0.94 
0.88 
0.84 
0.80 
0.78 
0.76 
0.74 
0.72 
0.71 
0.70 
0.69 
0.68 
0.67 
0.66 
0.66 
0.65 
0.65 

70393 
12.0000 ! 
14.0000 

1 16.0000 
18.0OOO 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 

* 30.0000 
! 32.0000 

34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.oooO 
48.0G00 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 

i 
! 

i I 

i 
1 
t 

0.62 
0.60 
0.58 
0.56 
0.54 
0.53 
0.52 
0.5 1 
0.49 
0.48 
0.47 
0.45 
0.44 
0.43 
0.42 
0.4 1 
0.40 
0.39 
0.38 
0.36 
0.36 
0.35 
0.34 
0.33 
0.32 
0.3 1 
0.30 
0.29 
0.29 
0.28 
0.27 
0.26 
0.26 
0.25 
0.24 
0.23 
0.22 
0.22 
0.22 
0.2 1 
0.20 



393 SLUG TEST, 
393SLUGTEST . 
SElOOOB 

04/07 1642 

P 
Environmental Logger 

Unit# 00022 Test# 0 

INPUT 1: Level (I?) TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/05 0931 

o.oo00 
0.0033 
3.0066 

-2:' 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 

- 0.0333 
0.0500 
0.0666 
0.0833 
0.1o00 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
q.2333 

5'" 

-0.64 
-0.64 
-0.64 
-0.65 
-0.66 
-0.69 
-0.67 
-0.62 
-0.61 
-0.62 
-0.74-- 
-0.63 
-0.59 
-0.59 
-0.59 
-0.56 
-0.58 
-0.56 
-0.56 
-0.55 
-0.55 
-0.54 
-0.54 
-0.54 

' .. 
. 

- 1 -  - , __.- . 
.. . 

1 

1 
1 
1 

I .'. 

. \  

. . -  

.3 
n 

70393 SLUG TEST 
0.2666 -0.54 
0.2833 -0.54 
0.3000 -0.46 
0.3166 -0.55 
0.3333 -0.50 
0.4167 -0.51 
0.5000 -0.50 
0.5833 -0.50 
0.6667 -0.49 
0.7500 -0.49 ' 
0.8333 -0.48 
0.9167 -0.48 
1.0000 -0.48 
1.0833 -0.48 
1.1667 -0.48 
1.2500 -0.47 
1.3333 -0.47 
1.4166 -0.47 
1.5000 -0.47 
1.5833 -0.47 
1.6667 -0.46 
1.7500 -0.46 
1.8333 -0.48 
1.9167 -0.45 

- 2.0000 -0.45 
2.5000 -0.45 
3.0000 -0.44 ~- 

3.5000 -0.43 
4.0000 -0.42 
4.5000 -0.42 
5.oooO -0.41 
5 . 5 m  -0.41 
6.0000 -0.41 
6.5000 -0.40 
7.0000 -c.40 
7.5000 -0.39 
8.0000 -0.38 
8.5000 -0.38 
9.oooO -0.38 
9.5000 -0.37 
1O.OOOO -0.37 



7n393 SLUG TEST 
loo00 

14.0000 
16.oooO 
18.oooO 
20.oooo 
22.0000 
24.0000 
26.oooO 
28.oooO 
30.oooO 
32.oooO 
34.0000 
3 6.0000 
3 8.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.m 
50.oooO 

3 aooo0 .oooo 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.rn0 
80.0000 
82.0000 
54.0000 
86.oooO 
88.0000 
90.0000 

-0.36 
-0.35 
-0.33 
-0.32 
-0.3 1 
-0.30 
-0.29 
-0.28'; 
-0.27 
-0.26 
-0.25 
-0.25 
-0.24 
-0.23 
-0.22 
-0.22 
-0.22 
-0.21 
-0.21 
-0.20 
-0.20 
-0.19 
-0.19 
-0.18 
-0.18 
-0.18 
-0.17 
.-0.17 
-0.17 
-0.17 
-0.16 
-0.16 
-0.16 
-0.16 
-0.15 
-0.15 
-0.15 
-0.15 
-0.15 
-0.15 
-0.14 

70393 SLUG TEST . 

9 4 . m  
96.oooO 
98.oooO 
100.000 

120.000 
130.000 

1 140.000 
1 150.000 

16O.OOO 
170.000 
180.000 
190.000 

1 110.000 

-0.14 
-0.14 
-0.14 
-0.13 
-0.12 
-0.1 1 
-0.10 
-0.10 
-0.09 
-0.08 
-0.08 
-0.08 
-0.08 

i 



t 

US. DEPARTMENT OF ENERGY ROCKY FLAT3 PLANT 

SLUG TEST DATA FORM 

(iiclude time and date for 
identification purposes) 

H 
Excess H a d  

(fi\ 

Depth to Water 
from Top of Casing 

(fi) A& r i e  uapsed r i e  

.. 
- . _  : . .. . . . . . .  . .  - 



0.0900 
SE 1 oooc 0.0933 -- more - -  nvironnmtal Logger 

04/15 06:46 
0.0966 

:nit# 01820 Test 1 0.1000 
0.1033 ’ 

UT 1: Level (F) TOC 0.1066 

reerity 0.050 0.1166 
)le factor 10.030 0.1200 

a y  a6EC 50.000 0.1266 

0.1100 
e r m e  0.000 0.1133 

set 0.060 0.1233 

0.1300 
0 04/12 08:42:62 0.1333 

0.1366 

wed T i m  

0.0000 
0.0033 
0.0066 
0.0100 
0.0733 
More -- 
0.0166 
0.020Q 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
O.ot00 
0.0433 
0 . M  
0.0500 
0.0533 
c . OS66 
0.0630 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 

--------- INPUT 1 

6.818 
6.663 
6.897 
6.916 
6.907 

--------- 

6.881 
6.864 
6.812 
6.796 
6.799 
6.818 
6,847 
6.869 
6.878 
6.875 
6.859 
6.837 
6.815 
6.806 
6.809 
6.818 
6.834 
6.867 
6.853 
6.853 
6.844 
6.828 

0. lcoo 
.0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1646 
0.1700 
0.1733 - More -- 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 
0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0.2200 
0.2233 
0.2266 
0.2300 
0.2333 
0.2366 

i 

6.815 
6.809 

6.812 
6.815 
6.825 
6.834 
6.837 
6.837 
6.823 
6.021 
6.815 
0.800 
6.809 
6.812 
6.818 
6.821 
6.825 
6.825 
6.821 
6.815 
6.812 
6.809 
6.806 
6.809 
6.812 
6.815 

6.815 
6.815 
6.815 
6.809 
6.806 
6- 
6.806 
6.806 
6.806 
6.809 
6.809 
6.809 
6.809 
6.806 
6.802 
6 . W  
6.799 
6.799 
6.802 

0.2400 
0.2433 
0.2466 
0.2500 
0.2533 

- -  More - -  
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.27U 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.30O 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 - -  More -- 
0.3266 
0.3300 
0.3333 -- *= -- 
0.3500 
0.3666 
0.3833 
0. 4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0. SO00 
0.5166 

6.802 
6.802 
6.802 
6.799 
6 . m  

6.796 
6.796 
6.796 
6.796 
6.796 
6.796 
6.799 
6.796 
6.796 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.7’93 
6.790 
6.787 
6.790 
6.790 
6.787 

6.790 
6.790 
6.787 

6.787 
6.787 
6.783 
6.780 
6.780 
6.780 
6.777 
6.774 
6.774 
6.771 
6.771 

0.5333 
0 3 0 0  
0.5666 
0.5833 
0.6OOU 
0.6166 
0 -6333 
0.6500 
0.6666 

0.3500 
0.3666 
0.383; 
0. LOO0 
0.4166 
0 -4355 
0.4500 
0.4646 
0.4833 
0.5000 
0.5166 
O S 3 3 3  
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 -- More -- 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 

6.768 
6.768 
6.765 
6.765 
6.761 
6.761 
6.758 
6.758 

6.787 
6.787 
6.783 
6.780 
6.180 
6.780 
6.777 
6.774 
6.774 
6.771 
6 . m  
6.768 
6.768 
6.765 
6.765 
6.761 
6.761 
6.158 
6.758 
6.758 
6.758 
6.755 
6.752 - 
6.752 

6.752 
6.749 
6.749 
6.749 
6.746 
6.746 
6.746 
6.746 
6.742 
6.742 
6.742 
6.739 
6.736 

. .. ~ . . .. . . ,  . .  



0.9666 
0.9833 
1.0000 
1.2000 
1 -4000 

w 
I A0 
2.0000 
2.2000 
2.4000 
2.6000 

.- More - -  
2.8cOO 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
Loo00 
4.2mo 
4.1000 
4.6OOo 
4.8ooo 
5.0000 
5.2OOO 
5.4000 
5.6OW 
5.8OW 
6.oooO 
6.2000 
6.4000 
6.6000 

00 
. d K )  
7.tooo 
7.1000 - -- I(0- -- 
7.6000 
7.8000 - 
8.oooO 
8.2000 
8.4000 
8.6000 - 

8.8000 
9.0000 
9.2000 
9.4000 

i 
1 
i 
I 
! 

i 
i 

I I 

6.739 
6.736 
6.736 
6.720 
6.71 1 
6.704 
6.692 
6.685 
6.679 
6.670 
6.663 

6.657 
6.651 
6.648 
6.641 
6.638 
6.635 
6.629 
6.a 
6.619 
6.616 
6.606 
6.603 
6.600 
6.597 
6.591 
6.591 
6.591 
6.587 
6.581 
6.578 
6.578 
6.575 
6.572 
6.W 

6.562 
6.559 
6.556 
6.556 
6.553 
6.550 
6.546 
6.546 
6.543 
6.540 

9.600 
9.8000 
10.0000 
12.0000 
14.0000 

18.OooO N)&f 

20. om0 
22.0000 
24 .0000 
26.0000 
28.0000 
30.0000 
32.OOOO 

16.0000 Job. r 

-- More -- 
34.0000 
36.0000 
38.OOOO 
4o.oooo 
42.OOOO 
44.oooo 
46.OWO 
48.OOOO 
5o.ooO0 
52.0000 
%.oooo 
56.0000 
58.ooOo 
60.0000 
6 2 . 0 0  
66.0000 
66.OoO0 
68.@Jo008.b 
7o.oooo W.t 
R.0000 
74.oooo 
76.oooO ' 

78.OOOO 
80.0000 

-- More -- 
66.OOOO 
68.0000 

72.0000 
74.0000 
76.0000 
78.0000 

~ - =70.0000 . 

6.537 
6.534 
6.531 
6.515 
6.499 
6.483 
6.471 
6.458 
6.445 
6.433 
6.420 
6.410 
6.401 
6.391 

6.382 
6.3R 
6.363 
6.3% 
6.347 
6.341 
6351 
6.322 
6.316 
6.303 
6.293 
6.290 
6.278 
6,268 
6.242 
6.252 
6.246 
6.240 
6.W 
6.221 
6.214 
6.205 
6.1% 
6.189 

6.246 
6.240 
6.230 
6.221 
6.214 
6.205 
6.195 

80.0000 - -  - -  

82.0000 
84.0000 
86.0000 
88. 0000 
90. 0000 
92. WOO 
94.0000 
96.0000 
98.WW 
100.000 
120.000 
?40.00 
160.000 
18O.OOO 
200.000 

82.oooo 
84.oooo 
86.oooo 
88.oooo 
9o.oooo 
92.oooo 
Q4.ooOo 
%.ooOo 
98.oooo 
100.Ooo 
120.OW 
140.000 
160.OOO 
18O.OOO 
200.m 
220.000 
240.000 
260.000 
280.000 
300.000 
320.000 
340.0oO 
36o.ooo 
38o.m 

400.000 
420.000 
64o.OOO 
460.000 

6.189 

6.183 
6.176 
6.167 
.6.158 
6.151 
6.142 
6.135 
6.129 
6.120 
6.113 
6.041 
5.971 
5.901 
5.835 

6.183 
6.176 
6.167 
6.158 
6.151 
6.142 
6.135 
6.129 
6.120 
6.113 
6.041 
5.971 
5.901 
5.83s 
5.769 
5.m 
5.645 
5.585 
5.525 
5.468 
5.414 
5.361 
5.307 
5.250 

480.000 
500.000 
520.000 
540.000 
560.000 
580.000 
600.000 
620.000 
640.000 
660.000 
680.000 
700.000 
no. 000 
740.000 
760.000 
780.000 
800.000 
820.000 
a40.000 
86o.OOo -- Uore -- , 
880.000 
900.000 
920.000 
940.000 
960.000 
980.000 
1000.00 
1200.00 
1400.00 
1600.00 
18OG.00 
2000.00 
2200.00 
2400.00 
2600.00 
2800.00 
3000.00 
3200.00 
3400.00 
3600.00 
3800.00 
4000.00 

5-199' ~ C:\OU7SLUG ~ 

5.149 > 
5.098 
5.044 

4.W4 
4.940 
4.892 
4 .a45 
4.794 
4.747 
4.706 
4 -658 
4.611 
4.570 
4.522 
4.478 
4.437 
4.389. 
4.345 
4.304 
4.266 
4.222 
4.174 
4,139 

4.098 
4.057 
4.016 
3.972 
3.940 
3.899 
3.861 
3.500 
3.183 
2.883 
2.601 
2.357 
2.129 
1.885 
1.657 
1 Ai5 
1.280 
1.093 
0.919 
0.782 
0.630 
0.478 

- 



us. DEPARTME= OF ENERGY ROCKY FLATS P L A K ~  FORM C W M  
Page 1 of 2 

SLUG TEST DATA FORM 

identification purposes) 

Depth to Water H 
horn Top of Casing Excess Head 

(fi) (fit) H/Ho uapsed r i e  

. , .. 



.I 
I 

SElOOOB 7 c s q  3 
3wi ~onnental  Logger 

04/22 13:09 

hi 022 T e s t #  0 

UT 1: Level ( F )  TOC 

ererue 0.00 
( e  factor 10.01 
;et 0.00 

I f .0  04/16 Od:46 

. COOG 
,0033 
,0066 
0099 
0133 
0166 
0200 
r e  - -  
I233 
,266 
I300 
333 
500 
566 
u3 
100 
66 
33 
00 
M 
33 
10 
'6 

5 
I 

_._ 

sed T i m e  Value 

, 5.53 
5.52 
5.53 
5.53 
5.53 
5.53 
5.53 

- - - - - - - -  - _ - _ - _ - _ _  

5.53 
5.55 
5.55 
5.52 
5.53 
5.52 
5.52 
5.52 
5.52 
5.52 * 

5.52 
5.51 
5.51 
5.51 
5.51 
5.51 
5.50 
5.49 - 

5.48 
5.47 
5.46 
5.46 

0.41'67 
0.5000 

- -  More - -  

0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
7.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2 - 5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 

-- Hore - -  
5.5000 
6 - 0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 
14.0000 
16.0000 

20.0000 
22.0000 
24.0000 
26.0000 

18.0000 =~~ 

28.0000 

5.42 
5 -39 

5 -37 
00 Ytf 5.35 

5.34 
5 -33 
5.32 
5.31 
5.30 
5.30 
5.29 
5-28 
5-28 
5.27 
5.27 
5.26 
5.26 
5.26 
5.25 
5.25 
5.23 
5.21 
5.20 

5.17 
5.15 

5-78 

5.14 
5.13 
5.11 
5.10 
5.09 
5.08 
5.07 
5-06 
5.05 
5.04 
5.01 
4 -97 
4.94 
4.90 

4.84 

4.78 
4.76 

4-87 

4-81 

-- More -- 
88.0000 
90.0000 
92.0000 
%.OOOO 
p6.0000 
98.0000 
100: 000 
110.000 
120.000 
130.000 
140.000 
150.000 

1 160.000 
170.000 
180.000 

' 190.000 

1 

I 

i 
I 

3O.OOOr! 
32.0000 
34 - 0000 
36.0000 

- -  More - -  

40.0000 
42.0000 
4 . 0 0 0 0  
46.0000 

50.0000 
52.0000 
54.0000 
56.0000 

60. OGOO 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 

3a.0000 

48.oo00 

5a.oooo 

, 4.73 
4.71 
4.68 
4.66 
4.63 

4.61 
4.59 
4.57 
4.54 
4.52 
4.50 
4.48 
4.46 
4.M 
4.42 
4.40 
4.38 
4.36 
4.34 
4.33 
4.31 
4.29 
4.27 
4.25 
4.23 
4.22 
4.20 

4.17 
4. 18 

4.15 
4.13 
4.12 
4.10 
4.09 
4.07 
4.06 
3.99 
3.93 
3.88 

. . . . .. . ._ 

200. om 
210. ooc 
220.000 
230.000 
240.000 
250.000 
260.000 
270.00C 

- -  More - -  
280. OCO 
7w.000 
300.000 
310.000 
?20.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 
490.000 
500.000 
510.000 

520.000 
530.000 
540.000 
550.000 
560.000 

3-81 570.000 = I 580.000 3.76 
3.69 590.000 
3.64 1 600.000 

61 0.000 
620.000 

1 630.000 
640.000 

3.59 
3.56 

1 

. !  

. . . .  

3.51 
3.46 
3.42 
3.37 
3.33 
3.29 
3.25 
3.21 

3.18 
3.14 
3.10 
3.08 
3.05 
3.01 
2.98 
2.95 
2.92 
2-88 
2.83 

2.77 
2.74 
2.71 
2.67 
2.64 
2.61 
2.57 
2.53 
2.49 
2.47 
2.43 
2.41 

2-80 

2-38 
2.36 
2.33 
2.31 
2.28 
2 25 
2.22 
2.19 
2.17 
2.14 
2.11 
2.09 
2.06 



650.00S 
660.000 
670.000 
680.000 
690.000 
700.000 
71 0.000 
no. 000 

740.000 
750.000 

- -  More - -  
?60.900 
770.000 
780.000 

800.000 
81 0.000 
820.000 
030.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 
900.000 
910.000 
920.000 
930.000 
940.030 
%O.OoO 
wo.000 
970.000 
980.000 
opo.000 

- More -- 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1 700.00 
1800.00 
1900.00 

730.000 

790.000 

- 2.04 
2.02 
1-99 
1.96 
1.94 
1.92 
1.89 
1.87 
1.84 
1.81 
1.79 

1.76 
1.74 
1.71 
1.68 
1.66 
1.63 
1.61 
1.59 
1.56 
1.54 
1.51 
1.49 
1.46 
1.43 
1.41 
1.38 
1 .M 
1.34 
1.32 
1.30 
1.27 
1.25 
1.23 
1.21 

1.17 
0.93 
0.70 
0.48 
0.28 
0.05 

-0.20 
-0.37 
-0.64 
-0.81 

2000.03 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
31 00.00 
3200.00 
330C.00 

-- More - -  
3400.00 
3500.03 
Moo.00' 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
c400.00 
4500.00 
4600.00 
4700.00 
4800.00 
c9co.oo 
5000.00 
5100.00 
5200.00 
5300.00 
5400.00 
5500.00 
5600.00 
5700.00 

, -1.07 
-1 -27 
-1.45 
-1 -64 
-1.84 
-2.04 
-2.24 
-2.43 
-2.60 
-2.77 
-3.00 
-3.16 
-3.34 
-3.54 

-3.82 
-3.51 
-4.00 
-4.25 
-4.43 
-4.58 
-4.75 
-4.95 
-5.06 
-5.22 
-5 .42 
-5.58 
-5.74 
-5.93 
-6.07 
-6.22 

-6.52 
-6.66 
-6.82 
-6.97 
-7.13 
-7.29 
-7.42 

-6.36 

I 

I I 

I 

I 

I 

. . .. ._ . . _ .  . . .  . .  . 

. .  . .. 



r 

US. DEPARTMEhT OF ErYERGY ROCKY FLATS PLANT 

SLUG TEST DATA FORM 

Location 0117 ?*%UT (duo F(LL Name x a  Q \  F r n  L L , d T / D A n  - R e e  & 6 

Measuring Point sg - kborehole Diameter to,= 
Type of Test TCasing Diameter a 1' 

identification purposes) Lithology Tested A i \ u g w m  

Borehole No. 6AV!O!2t ~ :!L:i Groundwater Elevation Before Test fHolY7Q - )~ ,71  = s 8 0  
Test Date/Tiime 

Transductor Probe Serial No. JQ4tc f l  Screened Interval 
Datalogger Test Run No. 4 b Sand Pack Interval 
(include time and date for ' 

Tod Casing Depth -I&- B & Ah = 3Irq0' 

S L ( I - 2 8  q '  
an.5' bCc - 1  -. 

Depth to Water 
from Top of Casing 

(ft) 

H 
Excess Head 

(ft) Elapsed Time 

J 

c 



I 

70693 
70693 

SElOOOB 

04/07 1634 
Environmental Logger \ 

Unit# 00022 Test# 2 . 

INPUT 1: Level (F) TOC~ 
I 

I 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/05 1448 

Elapsed Time Value 
--- ---- 

O.ooO0 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1Ooo 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

3.02 
3.01 
3.01 
2.99 
2.98 
2.96 
2.96 
2.95 
2.93 
2.91 
2.90 
2.85 
2.79 
2.74 
2.70 
2.65 
260 . 
2.56 
2.51 
2.47 
2.42 
2.38 
2.34 
2.30 

70693 
0.2666 
0.2833 
0.3000 
0.3 166 
0.3333 
0.4167 
.0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1 .OB33 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
5.5!.?!M 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

2.26 
2.22 
218 
215 
2.11 
1.94 
1.78 
1.64 
151 
1.39 
1.28 
1.19 
1.10 
1.03 
0.97 
0.92 
0.88 
0.84 
0.80 
0.77 
0.74 
0.71 
0.69 
0.66 
0.65 
0.55 
0.48 
0.44 
0.40 
0.37 
0.34 
0.32 
0.3 1 

0.27 
0.25 
0.24 
0.23 
0.22 
0.21 
0.20 

n -n 
U.LY 

70693 
12.0000 0.16 
14.0000 0.14 
16.0000 0.12 

1 
! 



. .  . .  . .  
. .  

_ .  
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70693 SLUG TEST 
70693 SLUG TEST 

70693 SLUG TEST 
I 0.2666 

SElOOOB 0.2833 
0.3000 Environmental Logger 

04/07 16:36 

Unit# 00022 Test# 1 

INPUT 1:"Level (F) 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/05 13:20 

Elapsed Time Value 
_----------- 

0.0000 0.34 
0.0033 0.34 . 
0.0066 0.34 
0.0099 0.34 
0.0133 0.34 
0.0166 0.34.- 
0.0200 0.34 
0.0233 0.33 
0.0266- 0.33 
0.0300 0.33 

~ 0.0333 - 0.33 
0.0500 0.33 
0.0666 0.32 
0.0833 0.32 
0.1000 0.31 
0.1166 0.31 
0.1333 0.31 
0.1500 0.30 
0.1666 0.30 
0.1833 0.30 
0.2000 0.30 
0.2166 0.29 
0.2333 0.29 
0.2500 0.29 

~- - 

0.3166 
0.3333 
0.4167 
0.5000 

f 0.5833 
I 0.6667 

0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 

- 3.5000 

4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

! 

4.0000 

0.28 
0.28 
0.28 
0.28 
0.27 
0.26 
0.25 
0.25 
0.24 
0.24 
0.23 
0.22 
0.22 
0.21 
0.21 
0.20 
0.20 
0.20 
0.19 
0.19 
0.19 
0.18 
0.18 
0.18 
0.18 
0.16 
0.14 
0.13 
0.12 
0.12 
0.11 
0.10 
0.10 
0.09 
0.09 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 

70693 SLUG TEST 
1 
1 
1 

1 

1 

! 
1 

1 
1 

1 

! 

12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 

0.06 
0.06 
0.05 1 

0.05 
0.05 
0.05 
0.05 
0.04 1 

1 0.04 
0.04 ? 

0.04 
0.04 
0.04 
0.05 

! 

1 



U.S. DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM CWCU 
Page 1 of 2 

SLUG TEST DATA F0R.M 

I Location &7 /3Rf54#7 Lc ,4zw// L Name j- hl/bt7/& 2 r n r 2  
Borehole No. ?,:7j?- , ~ , ~  Groundwater Elevation Before Tes tUo)  5 kgfk- bb ‘54’,=54t(p.q7 - 
Test Dace/The Total Casing Depth -A ckoBe\ = qc.05 

Transductor Probe Serial No. tu45d/f  Screened Interval 5 ’ -bb to ’ 
Datalogger Test Run No. Sand Pack Intend 4q.L‘- 67.8‘ 
(include time and date for 

uo Measuring Point 5W3.  Borehole Diameter 
Type of Test g4/c --A 9cU4 7GL; 

( 1  

Casing Diameter 3 ” 

A. - 
identificatkn purposes) Lithology Tested 73Cn17a/ K 

Depth to Water H 

(ft) (ft) 
from Top of Casing Excess Head 

H/Ho Actual T h e  ElaDsed T h e  

(401 I - P I W I  I I m ) ( G W 4 R E v Z ) ( P 2 )  



70893 
SElOOOB 

04/14 12:30 
Environmen61 Logger 

Unit# 00022 Test# 1 

Z INPUT1: Level(F)TOC 

Reference 0.00 
.". Scale factor 10.01 

Offset 0.00 

Step#O 04/12 1009 

o.ooO0 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 

~~ - 0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
(3.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 

-:b 

2.24 
2.24 
2.24 
2.24 
2.24 

2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2-24 ~ 

2.24 
2.24 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 

2.24. 

0.2833 
0.3000 
0.3 166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1 S833 
1.6667 
1.7500 
1.8333 
1.9167 ~ 

2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 

5.5000 
6.0000 
6.5000 
7.GOGO 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 

5.0000- - 

70893 
2.23 
2.23 
2.22 
2.22 
2.22 
2.21 
2.21 
2.20 
2.20 
2.19 ' 

2.18 
' 2.18 

2.18 
2.17 
2.17 
2.16 
2.16 
2.15 
2.15 
2.15 
2.14 
2.13 
2.13 
2.13 
2.10 
2.07 
2.05 
2.03 
2.01 
1.99 
1.97 
1.95 
1.93 
1.92 
1.90 
1.89 
1.87 
1.86 
1.85 
1.83 
1.78 

~- - _  

L 



14.0000 
16.0000 
18.OOOO 
2 0 . m  
22.0000 
24.GWO 
26.0000 
28.0000 
30.oooO 
32.oooO 
3 4 . m  
36.0000 
38.oooO 
40.0000 
42.0000 
44.oooo 
46.0000 
48.0000 
50.0000 
52.oooO 
5 4 . m  
56.oooO 
58.0000 
60.0000 
62.0000 

66.C: M 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.oooO 
80.0000 
82.oooO 

86.0000 
88.0000 
90.0000 
92.0000 
94.0000 

a.amo 

O A  nnnn 
V ~ . U W V  

70893 
1.73 
1.69 , 

1.65 
1.62 
1.59 
1.56 
1.54 
1.51 
1 .so 
1.48 
1.46 
1.45 
1.43 
1.42 
1.40 
1.39 
1.38 
1.37 
1.36 
1.35 
1.34 
1.33 
1.33 
1.32 
1.31 
1.31 
1.30 . 

1.29 
1.29 
1.28 
1.28 
1.27 
1.27 
1.27 
1.26 
i 2 6  
1.25 
1.25 
1.24 
1.24 
1.24 

e .  

! 

96.0000 
98.oooO 
1oo.oO0 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.o00 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
360.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 

70893 
1.23 
1.23 
1.23 
1.21 
1.20 
1.18 
1.17 
1.16 
1.15 
1.14 
1.14 
1.13 
1.12 
1.11 
1.11 
1.10 
1.09 
1.09 
1 .OB 
1 .OB 
1.07 
1.07 
1.06 
1.05 
1.05 
1.04 
1.04 
1.03 
1.03 
1.02 
1.02 
1.02 
1.01 
1.01 
ISM 
1 .oo 
1.00 
0.99 
0.99 
0.98 
0.98 

\ -  
x 

! 

. .  .... 1 



. 

490.000 
500.000 
510.000 
520.000 
530.000 
540.000 

.- 550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
66O.OOO 
670.000 
680.000 

J 690.000 
700.000 
710.000 
720.000 
730.000 
740.000 

- - 750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 Sd 

- 
70893 
0.97 
0.97 
0.96 
0.96 
0.96 
0.95 
0.95 
0.95 
0.94 
0.94 
0.93 
0.93 
0.92 
0.92 
0.92 
0.91 
0.91 
0.91 
0.90 
0.90 4 
0.90 
0.89 
0.89 
0.89 
0.88 
0.88 
0.87 ~ 

0.87 
0.87 
0.86 
0.86 
0.85 
0.85 
0.85 
0.84 
0.84 
0.84 
0.83 
0.83 

.. 

0.82 
0.82 

I 
I 

I 900.000 

920.000 ! 

I 930.000 
I 940.000 

950.000 
960.000 

, 970.000 
980.000 
99o.Ooo 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 

2800.00 
2900.00 
3000.00 

I 910.000 
I 
I 

I 

\ 

- -  - _ _  - -  2700.OOp 

1 ! 70893 
0.82 

0.81 
0.81 
0.80 . 

0.80 
0.79 

0.79 ? 

0.81 1 
1 
1 

I . .  

0.79 1 
0.78 1 

t 
! 

’ 0.78 
0.74 
0.71 
0.68 
0.65 
0.62 
0.59 
0.56 
0.53 
0.50 I I 

0.48 
0.45 
0.42 
0.39 I 

0.36 
0.34 
0.3 1 

0.26 
0.23 
0.20 

- 8  

\ 

. .- . . . ~ _ _  ~- ~ 

-028 ~- ~~~ =~ ~i . ~~ 
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FORU C W U  
Page 1 of 2 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

SLUG TEST DATA FORM 

Name T. #b6 \0S  / b. b E O f 5 2  - 
Total C a s h  Depth f l e h ~  c k d  bou, = 71q,oo 7 1) 

8.2'- a\:\ 

Borehole No. Groundwater Elevation Before Test (Ho) m1.l I -I(.y2'()oc) 2 5477.6: 
Test Dhe/Time 

T w  of Test 0&IL-WQ 5L* TCST C a s i i  Diameter a " 
Transductor Probe Serial No. Screened Interval 10.0 ' - 20.0 '  
Datalogger Test Run No. 

. 
. Measuring Point 5Gq1.II - Borehole Diameter 

Sand Pack Interval 
(indude time and date for 
identification purposes) Lithology Tested ALCo v i  d d  

Depth to Water H 
horn Top of Casing Excess Head 

(fi) (ft) H/Ho 

- 

Elapsed Time 

. .  



. .  

J 

I 
71193 

SElOOOB 

04/14 12:27 
Environmental Logger 

Unit# 00022 Test# 0 

INPUT 1: Level (F) TOC 

Reference 0.00 1 
Sdefactor 10.01 I 
Offset 0.00 1 
Step#O 04/08 10:12 ' 

Elapsed Time Value 

o.ooO0 
0.0033 
0.0066 
0.0099 
0.0133 
0.01 66 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 

0.0833 
0.1000 
0.1 166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 

0.0666 

4.21 
4.21 
4.20 
4.20 
4.19 f 
4.19 
4.18 
4.18 
4.17 
4.17 
4.17 
4.15 
4.12 
4.11 
4.08 
4.06 
4.05 
4.03 
4.01 
3.99 
3.97 
3.95 
3.93 
3.92 
3.90 

- - -  

f 

0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 

- = 4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.OClOO 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 

71 193 
3.88 
3.87 
3.85 
3.83 
3.75 
3.69 
3.63 
3.57 
3.53 
3.48 
3.44 
3.41 
3.38 
3.35 
3.32 
3.30 
3.28 
3.26 
3.24 
3.22 
3.20 
3.18 
3.17 
3.15 
3.06 
2.98 
2.90 
2.82 

2.70 
2.64 
2.60 
2.56 
2.53 
2.50 

2.45 
2.42 
2.41 
2.39 
2.33 

-2.76- - : = 

2:17 

I 

! 

i 

14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 

60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 
94.0000 

58.0000 

- 

71 193 
2.28 
2.24 
2.22 
2.18 
2.16 
2.14 
2.12 1 

! 

1 ! 
2.10 1 
2.09 1 
2.06 2-07 - I 7 2.04 
2.03 
2.02 
2.01 

1.99 
1.97 

2.00 ,, 

1 

1 

1 

1 
1.90 1 

3.96 
1.95 1 

1.93 
1.93 
1.91 

1.89 
1.89 
1.88 
1.87 
1.86 
1.85 
1.85 1 
1.84 
1.83 
1.82 
1.81 
1.81 
1.80 
1.79 
1.78 
1.78 

1.94 ! 

! 

- -  ~~ 

1 
1 

1 



71 193 
1.77 
1.76 
1.76 
1.72 
1.69 
1.66 
1.63 

- 1.60 
1.57 
1.54 
1.51 
1.48 
1.45 
1.42 
1.38 
1.35 
1.32 
1.29 
1.26 
1.23 
1.20 
1.17 
1.14 
1.11 
1.08 
1.04 
1.01 
0.98 
0.95 
0.92 
0.89 
0.86 
0.83 

0.77 
0.74 
0.71 
0.67 
0.64 
0.60 
0.57 

0.80 3 .  

3 

I 

96.0000 
98.0000 
100.000 
1 10.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
2601000 
270.000 
280.000 
290.000 
300.000 
3 10.000 
320.000 
330.000 
340.000. 
3 5 0.0 0 0 
360.000 
370.000 
380.000 
390.000 
400.000 
41 0.000 
42G.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 

490.000 
500.000 
5 10.000 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000. 
580.000 
590.000 
600.000 
61 0.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
83C.SS3 
840.009 
850.000 
860.000 
870.000 
880.000 
890.000 

71 193 
0.54 
0.50 
0.47 

0.40 

0.34 

0.28 
. 0.24 
0.22 
0.18 
0.16 ! 

. 0.13 ' 

0.10 
0.07 
0.05 
0.02 
0.00 

-0.02 
-0.04 
-0.07 i 
-0.09 i 
-0.10 

I 

I 0.43 i 

i 
I 

0.37 ? 

i 
0.3 1 I 

I I 

! 

-0.12 
-0.13 
-0.14 
-0.16 
-0.17 
-0.18 
-0.20 
-0.21 
-0.23 
-0.23 
-0.24 
-0.25 
-0.26 
-0.27 
-0.28 
-0.29 
-0.30 

900.000 
910.000 
920.000 
930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
, 1000.00 
1 100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2 100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3 100.00 
3200.00 
3 3 00.00 
3400.00 
35C0.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 

71 193 
-0.30 
-0.3 1 
-0.3 1 
-0.32 1 

-0.33 
-0.33 
-0.34 

1 

1 

1 

1 

-0.34 1 
1 -0.35 

-0.35 
-0.35 
-0.40 ! 
-0.42 
-0.45 
-0.48 
-0.5 1 
-0.54 
-0.56 ! 

-0.59 : 
-0.61 

1 
1 

1 

-0.62 
-0.63 
-0.65 
-0.66 ! 

-0.66 
-0.67 4 

-0.68 
-0.68 
-0.70 
-0.69 
-0.70 
-0.72 
-0.71 
-0.71 
-0.71 
-0.7 1 
-0.70 
-0.71 
-0.7 1 
-0.72 
-0.7 1 

1 

1 



. I  

. .  .. .. 

,- 4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5100.00 
5200.00 
5300.00 
5400.00 
5500.00 
5600.00 

71193 
-0.70 
-0.69 

I -0.70 I 

-0.71 
-0.72 -Oe70 I 

! 
-0.72 I 

-0.72 I 

I 

-0.72 i 
-0.71 i 
-0.70 ! 
-0.69 ! 

-0.69 
-0.68 
-0.68 
-0.67 

c 

c' 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM CWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

Lcmtiongu7 O r ~ r  4 .SQT c br; iQFt(~ Name T. \ 4(6&{a5/  b ercore,  
Borehole No. 1 I4 9 3  
Test Date/Time 6 / 9 1  -4h \3 20 Total Casing Depth 7 Y k -  a osLf3%a 2 7 ,os '  
Measuring Point 

Transductor Probe Serial No. yewrct4 Screened Interval \hB' - 22.0' 
Datalogger Test Run No. c P Sand Pack Interval Ib,$'-  N,B' 

Groundwater Elevation Befhre Testlltfo) 5mc ..I L .  I .q5 ' = q 7 &  - q q  
'7 IO 

3 t t  
1 Borehole Diameter '*I etq' - 2 l . q S  / C+ 

Tvpe of Test BbJL- c SLC? 6\ Casing D' lameter 

(indude time and date for qlb - 417 
identification purposes) . , 3  I- 

Actual Time Elapsed Time 

Depth to Water 
from Top of Casing 

(fit) '' 

H 
Exccss Head 

(fit) 



-71493 
J 71493 

SElOOOB 

04/07 1620 
Environmental Logger 

f 

Unit# 00022 Test# 6 

INPUT 1: Level'(F) TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/06 13:13 

Elapsed Time Value 
----------- _--- 

O.oo00 2.40 
0.0033 2.40 
0.0066 2.40 I 

0.0099 2.39 
'0.0133 2.39 

0.0166 2.38 
0.0200 2.38 
0.0233 2.37 
0.0266 2.36 
0.0300 2.36 
0.0333 2.36 ~ ~~ ~ 

0.0500 2.33 
0.0666 2.30 
0.0833 2.28 
0.1000 2.25 
0.1166 2.23 
0.1333 2.20 
0.1500 2.18 
0.1666 2.16 

. 0.1833 2.13 
0.2000 2.11 
0.2166 2.09 
0.2333 2.07 

6 

- 

2.05 .i2500 

71493 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.91 67 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1 S000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.oooo 
2.5000 
3.0000 

- 3.5000 = 

4.0000 
4.5000 
5.0000 
5.5000 
6.OG00 
6.5000 
7.0000 
7.5000 
8.oooO 
8.5000 
9.oooO 
9.5000 
10.0000 

2.03 
2.01 
1.99 
1.97 
1.95 
1.87 
1.80 
1.73 
1.67 
1.62 . 
1.57 
1.53 
1.49 
1.46 
1.44 
1.41 
1.39 
1.37 
1.35 
1.33 
1.32 
1.30 
1.29 I 

1.27 
1.27 
1.21 
1.16 
1.12 ~~ ~ 

1.09 
1.07 
1.05 
1.03 
1.01 
1 .oo 
0.98 
0.97 
0.96 
0.95 
0.94 
0.93 
0.92 

- 

- 



i 

14.oooO 
16.oooO 
18.oooO 
20.oooo 
2 2 . m  
24.oooO 
26.oooO 
28.m 
30.oooO 
32.oooO 
34.0000 
36.oooO 
38.oooO 
40.oooO 
42.oooO 
44.oooo 
46.m 
48.m 

5 4 . m  
56.oooO 
58.oooO 
60.0000 
62.oooO 

66.OOOO 
68.oooO 
70.0000 
72.oooO 
7 4 . m  
76.0000 
78.0000 
80.0000 
82.0000 
84.oooO 
86.0000 
88.OOOO 
9o.OOOo 

, 64.0000 

0.90 
0.87 
0.85 
0.84 
0.83 
0.82 
0.81. 
0.80 
0.79 
0.78 
0.78 
0.77 
0.76 
0.76 
0.75 
0.75 
0.74 
0.74 
0.74 
0.73 
0.73 
0.72 
0.72 
0.72 
0.71 
0.71 
0.70 
0.70 
0.70 
0.69 
0.69 
0.69 
0.68 
9.68 
0.68 
0.67 
0.67 
0.67 
0.66 
0.66 
0.66 

71493 
94.0000 
96.0000 
98.oooO 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 

270.000 
280.000 
290.000 
300.000 
3 10.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
44c.000 
450.000 
460.000 
470.000 

I I 260.000 

0.66 
0.65 
0.65 
0.65 
0.63 
0.62 . 
0.60 
0.59 
0.57 
0.55 
0.54 
0.53 
0.51 
0.50 
0.49 
0.48 
0.46 
0.45 
0.43 
0.42 
0.41 
0.40 
0.39 
0.38 
0.36 
0.36 
0.35 
0.34 
0.33 
0.32 
0.3 1 
0.30 
0.30 
0.29 
0.29 
0.28 
0.28 
3.27 
0.27 
0.26 
0.26 



71493 - 
-480.000 
490.000 
500.000 
510.000 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
1.000 

690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.m 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
p-q.OOO 

pO.OOO 

J.OO0 

f 
0.25 
0.25 
0.24 
0.24 , 
0.23 
0.23 

0.22 
0.22 
0.21 
0.21 
0.20 
0.20 
0.19 

1 

/ 
0.23 .c 

0.18 
0.17 

0.19 
0.19 
0.18 
0.18 

0.17 
0.17 
0.16 
0.16 
0.16 
0.16 

0.15 
0.14 
0.14 
0.14 
0.14 
0.13 
0.13 
0.13 
0.13 
0.13 
0.12 
0.12 
0.12 

'71493 
890.000 
9oo.oO0 
910.000 
920.o00 
930.000 
940.000 
950.000 
96O.oO0 
97O.OOO 
98O.OOO 
99o.Ooo 
1oO0.00 
1100.00 
1200.00 

0.12 
0.12 
0.12 
0.1 1 
0.11 
0.11 
0.11 
0.11 
0.11 
0.10 
0.10 
0.10 
0.09 
0.08 

\ 

. .. 

... . _ . - . _ .  . 
. .. .. -. ._ -. .-. 



U S .  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

Depth to Water 
from Top of Casing 

(fl) 

H 
Excess Head 

(fi) H/Ho Actual T h e  Elapsed Time 

\ 



I- 

- I 
71893 ’ 
71893 

Y 

I SElOOOB 

04/GT 1626 
Environmental Logger : 

Unit# 00022 Test# 4 
-i 

INPUT 1: Level (F) TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/06 11:08 

Elapsed Time Value 

O.oo00 
0.0033 
0.0066 

9 0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 

. _  0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1OoO 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 d 

4.67 
4.61 
4.59 
4.62 
4.65 
4.62 
4.58 
4.59 
4.60 

4.57 
4.54 
4.5 3 
4.50 
4.48 
4.46 
4.44 
4.41 
4.40 
4.38 
4.35 
4.34 
4.32 
4.30 

4.59 ~ 

-. 

-71893 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.91 67 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.oOoo 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

! 

4.28 
4.26 
4.25 
4.23 
4.21 
4.13 
4.05 
3.97 
3.89 1 
3.82 
3.75 
3.68 

3.54 
3.47 
3.41 
3.34 
3.28 
3.22 
3.16 
3.11 
3.05 
3.00 
2.94 
2.89 
2.60 
2.35 
2.13 ~ - - _  

1.95 
1.81 
1.70 
1.61 
1.54 
1.47 
1.42 
1.37 
1.32 
1.27 
1.23 
1.20 
1.16 

1 
1 
1 

! 
3.61 1 

- 

,71893 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.oooO 

~ 30.oooO 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.OOOO 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 

1.05 
0.96 
0.89 
0.83 
0.77 
0.72 
0.67 
0.63 
0.59 
0.55 
0.51 
0.48 
0.45 
0.42 
040 
0.37 
0.35 
0.33 

0.30 
0.28 
0.26 
0.24 
0.23 
0.22 
0.20 

0.3 1 
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

SLUG TEST DATA FORV 

Location- - LFJame T. lA1- ,J 9 / D. e c f L - c n  
Borehole No. 7 2 0 3 
Test Diteflime 9 f d q ?  
Measuring Poiat 5488.32 - \T. 3@’ 
Type of Test RAJC- DovrrJ [%U4a> 
Transductor Probe Serial No. loq5cH 
Datalogger Test Run No. 7 

Groundwater Elevation Before Test (Ho‘) 9 68’.32- n.%&1098’ -. - .  
Total C a s i  Depth 7 K t L r  DcdL \ =  

Casing Diameter 2” 

39,q 0 ’  
Borehole Diameter qa 

Screened Interval 
Sand Pack Interval 

2 , ‘J*H 30.q‘- fS.4’ --- 
2qaS’  - 3 G . b ’  

Lithology Tested  ALL^ L‘)Ubl 
(include time and date for 
identification purposes) 

H 
Excess Head 

(ft) 

Depth to Water 
from Top of Casing 

(fit) Actual Time Elapsed Time 

9\77 
2 ,7L ’  

1\73’ 

/ 

L 4 7 ’  

\,2& 

(a1 1-1 I I s a D ) ( C W 4 R E v 1 ) ( ~ )  



F 72093 
72093 

SElO00B 

04/07 1618 
Environmental Logger 

' Unit# 00022 Test# 7 

INPUT 1: Level (F') TOC 

Reference 0.00 
Scale factor 10.01 ~ 

Offset 0.00 

Step#O 04/07 0952 . ! 

Elapsed Time Value 

~ 

~I 

0.0000 
0.0033 

0.0099 
0.0133 

I 0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

I 0.0066 

1 
i 

5.74 e I 
5.74 I 

5.77 
5.76 

5.71 
5.69 I 

5.67 
5.66 
5.65 
5.64 ~ 

5.62 
5.56 
5.50 
5.45 
5.40 
5.35 
5.30 
5.26 
5.22 
5.18 
5.14 
5.10 
5.07 

I 

. .  

0.2666 
0.2833 
0.3000 
0.3 166 
0.3333 
0.4167 
0.5Ooo 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.oooo 
5.5000 
6.000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 

5.01 
4.98 
4.95 
4.92 
4.90 
4.78 
4.68 
4.59 
4.52 
4.46 
4.39 
4.34 
4.29 
4.23 
4.19 
4.15 
4.11 
4.07 
4.03 
4.00 
3.96 
3.93 
3.90 
3.87 
3.84 
3.68 
3.53 
3.40 
3.29 
3.18 
3.08 
3.00 
2.91 
2.83 
2.76 
2.69 
2.62 
2.55 
2.49 
2.43 _ -  

5.04 c 10.0000 2.37 

i 
I 
i 
I . .  
i 

' .  1 I ! - :  
i 
I 

I 
I 
* . .  

i 
i 
i 
I 
! 

I 

,i 

! 

12.0000 
14.0000 
16.0000 
18.000 
20.0000 
220000 
24.0000 
26.0000 
28.0000 
30.oooO 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 

2.17 
2.00 
1.85 
1.72 
1.58 
1.48 
1.38 
1.30 
1.22 
1.15 
1.08 
1.02 
0.96 
0.91 
0.87 
0.83 
0.79 

0.72 
0.69 
0.66 
0.63 
0.61 
0.59 
0.57 

8.75 

~ _ ~ _  
~ 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

SLUG TEST DATA FORM 

FORM GWdA 
Page 1 of 2 

Location 0 1 7  Qfissm ( A  NJnFIt c 

Test Date/Tiie 3/7/t(3 / \3:4b TotalCasingDepth dpos ocrJT>e& = 37.04' 
Measuring Point '375-9r( * - 3l.b5'(+)BorehoIe Diameter 

Datalogger Test Run No. Sand Pack Interval ;t b I b - 3CE. b' 

Name 3. NI6&\us / D, REEbER 
Borehol; No. 7 2 a q z  Groundwater Elevation Before TestJH0)5975.9 4 '31.b5 

Type of Test W-bJkl SWb -k5r 
7 I 8  

2 I t  Casing Diameter 
I Transductor Probe Serial No. J O 4 S C H  Screened Interval 2 7 . ~  I -  3 2 . ~  

(indude time and date for 
identification purposes) 

Actual Time Elapsed Time 

Depth to Water 
from Top of Casing 

(fi) 

H 
EXCCSS Head 

(fit) H/Ho 



O.oo00 
0.0033 

3066 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1 665 
0.1833 
0.2000 
0.2166 

2333 

/0° 

293: 

SElOOOB 

04/07 1613 

1293 

Environmental Logger 

Unit# 00022 Test# 9 

INPUT 1: Level (F)'TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/07 13:39 

Elapsed Time Value 
----- 

2.12 
2.12 
2.11 
2.12 
2.10 
2.11 
2.10 
2.12 
2.10 
2.11 
2.11 
2.09 
2.08 
2.09 
2.09 
2.11 
2.09 
2.09 
2.10 
2.11 
2.10 
2.09 
2.08 
2.08 

~ ~ 

t. 

..U 

v 

! 

i ! 

i 

f 

I 

i 
i 

! '  

- .  -~ 

72293 ' 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .OoOo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1 So00 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.oooo 
2.5000 
3.oooo 
3.5000 
4.oooo 
4.5000 
5.oooo 
5.5000 
S.oo00 
6.5000 
7 . m  
7.5000 
8.oooO 
8.5000 
9.oooO 
9.5000 
1o.oooo 

2.09 
2.09 
2.08 
2.09 
2.08 
2.05 
2.01 
1.99 
1.93 
1.87 1 , 
1.82 
1.77 
1.71 
1.66 
1.61 
1.56 
1.51 
1.48 
1.44 
1.43 
1.39 
1.35 
1.31 
1.28 
1.24 
1.10 
1.01 
0.96 . - 

0.92 
0.90 
0.88 
0.85 
0.85 
0.84 
0.83 
0.82 
0.81 
0.79 
0.80 
0.78 
0.78 

-.  

! 

! 

1 , 



Y - 

7 2 2 9 3  ; 
12.oooo 
14.oooO 
16.oooO 
18.ooOo 
20.0000 
22oooo 
24.oooO 
26.oooO 
28.oooo 
30.oooO 
32.oooO 
3 4 . m  
36.oooO 
38.oooO 
40.oooO 
42.oooO 
44.m 
46.oooO 
48.0000 

Eo0 
54.0000 
56.0000 
58.0000 
60.oooO 
62.0000 
64.0000 
66.0000 
68.0000 
70.oooO 
72.0000 
74.COOO 
76.0000 

8O.OooO 
82.oooO 
84.00oO 
86.0000 
88.0000 
90.0000 

70 nnnn 
I0.WUU 

g.0000 

0.75 
0.72 
0.69 
0.65 
0.63 
0.60 

0.57 
0.56 
0.54 
0.53 
0.5 1 
0.50 
0.48 
0.47 
0.47 
0.46 
0.46 
0.45 
0.44 
0.43 
0.42 
0.42 
0.41 
0.40 
0.39 
0.38 
0.38 
0.35 
0.34 
0.32 
0.3 1 
0.30 
0.29 
0.29 
0.28 
0.28 
0.27 
0.26 
0.25 
0.25 

0.59. 

mm-: 
94.oooO 0.24 
96.oooO 0.24 
9 8 . m  0.23 
1oo.oO0 0.22 

, 

i '  
1 



c- ~ - 
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US. DEPARTMENT Of ENkRGY ROCKY FLAn PLANT FORM CWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

Location ~ 1 7  'PF- 1 1 m ~ t ~  Name s. \b6kdS 1 a. R€Er>ER 

Test D a k j T i c  L1 h l S  3 / 
Borehole No. 72393 Groundwater Elevation Before TestlHo) 5 967,sZ -tb.L(gl= 

Measuring Point 590762 a I b.U&&\' Borehole Diameter 
Type of Test WlL- Dowd sCU& Tc5 T Casing Diameter 

I I *. I 1 Total Casing Depth Mcd5 cred ikb4.L = 25.79' 
IO a25 

n 

)) 

Transductor Probe Serial No. JWSCd Screened Interval i2.o' - aa& 
Datalogger Test Run No. fi Sand Pack Interval t ~ . ~ ' -  a4.o' 
(indude time and date for 
identification purposes) Lithology Tested hr 1 U V I U H  

H 
Excess Head 

(ft) 

-. 'I Depth to Water 
horn Top of Casing 

(h) Actual Time 
~ 

Elapsed Time 

c 



v 1 

3 

72393 
72393 ': 

SElO00B 

04/07 16:16 
Environmental Logger 

Unit# 00022 Test# 8 

INPUT 1: Level (F) TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/07 11:05 

Elapsed Time Value 
---------- . 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0-0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

.-------- 
4.79 
4.79 
4.79 
4.78 
4.78 
4.78 
4.78 
4.78 
4.78 
4.77 
4.78 
4.76 
4.75 
4.74 
4.73 
4.73 
4.72 
4.71 
4.70 
4.70 
4.69 
4.68 
4.67 
4.66 

72393 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1 . zoo  
1.3333 
1.4166 
1 .so00 
1.5833 
1 . a 6 7  
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
,3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

4.66 
4.65 
4.64 
4.64 
4.63 
4.60 
4.58 
4.55 
4.53 
4.5 1 
4.48 
4.46 
4.43 
4.42 
4.40 
4.38 
4.37 
4.35 
.4.33 
4.31 
4.29 
4.27 
4.26 
4.24 
4.23 
4.12 
4.03 
3.95 
3.86 
3.77 
3.67 
3.57 
3.48 
3.40 
3.31 
3.23 
3.14 
3.06 
2.98 
2.89 
2.81 

! 

i 

72393 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.00CO 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 

92.0000 
9010000 

2.5 1 
2.21 
1.96 
1.72 
1.51 
1.32 
1.14 
1.01 
0.88 
0.76 
0.66 
0.58 
0.5 1 
0.46 
0.41 
0.37 
0.34 
0.31 - 
0.29 
0.26 
0.24 
0.22 
0.21 
0.19 
0.18 
0.17 
0.16 
0.15 
0.14 
0.13 
0.12 
0.12 
0.11 
0.1 1 
0.10 
0.10 
0.09 
0.08 
0.08 
0.08 
0.08 



. . .  
. .  

Zij93f 
94.0000 0.07 
96.0000 0.07 
98.0000 0.07 
100.000 0.07 
110.000 0.06 
120.000 0.06 

! 

I 

. .  . .  . _  . . . .  . - .  . . .  
. .  


